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Abstract 
 

Background  Diabetes is a common chronic disorder, the prevalence of which has 

increased substantially in the past decade with significant burden of illness to the 

patient, carers and society. Diabetes management in terminally ill patients is complex 

and challenging and it is one of the common co-morbidities seen in the terminal phase 

of life. With limited life expectancy, co-morbid conditions and high medication burden, 

diabetes management becomes more challenging in this population.  
 

The evidence base to inform practice on diabetes management outcomes at end of life 

is weak. The current practice is predominantly empiric with over reliance on expert 

opinion. The goal of treatment is limited to the prevention of hypoglycaemia and 

osmotic symptoms caused by elevated blood sugar levels, rather than intensified 

prevention of diabetes-related long-term complications. The limited evidence based 

protocols emphasise individualising the glycaemic control plan according to the 

patient’s need with the goal to improve the quality of life and to eliminate patient 

discomfort. In patients with type 1 diabetes, insulin is essential for life and 

discontinuation may lead to a critical life-threatening state crisis. However, there are 

many insulin preparations with questionable pharmacodynamics profiles. There is no 

agreement on the optimal insulin type to be used in type 1 diabetics. On the other hand, 

type 2 diabetes mellitus management may be tailored according to the patient’s needs. 

Treatment options vary from diet restrictions, oral medications, and/or the use of 

insulin therapy. Continuation or cessation of insulin and/or oral antidiabetic agents 

remains debatable for patients with type 2 diabetes as they do not require insulin in 

order to survive. Moreover, the glycaemic frequency of blood glucose monitoring and 

the glycaemic target range are also disputed in both type 1 and type 2 patients.  
 

Aims and objectives  This study aimed to define the current prescribing framework of 

diabetes management in terminally ill patients at two palliative care clinics in 

Queensland, Australia. This was achieved through reviewing the components of the 

management model for patients at the end of life including the prescription pattern, 

monitoring parameters and factors affecting blood glucose variation. 
 

Methods  A retrospective chart audit of adult patients was conducted at the Palliative 

and Supportive Care Services at St Vincent’s Private Hospital (SVPH) and Mater Adult 
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Hospital (MAH) over a 12 month period, from October 2014 to October 2015. Results 

were considered statistically significant if two-tailed p-values were less than 0.05. 

Mann-Whitney U-statistic analysis was used to compare mean age of patients and the 

number of days from admission until death at each site, while Chi-square analysis was 

used to compare whether the distribution of the variables of gender, type of diabetes, or 

diabetic therapy differed at each site.   
 

Results and Discussion  A total of 145 patients chart records were analysed (85 from 

SVPH and 60 from MAH). Statistical analysis revealed that there was no significant 

difference (p < 0.05) between the two study sites in terms of the age of the patients, 

type of diabetes, therapy received for diabetic management, number of days from 

admission until death or the number of patients who had passed away and those that 

were still alive at the time of assessment. However, there was a significant difference (p 

< 0.05) between the number of male and female participants at each site, with 42 (70%) 

and 32 (38%) female participants compared to 18 (30%) and 53 (62%) male 

participants at MAH and SVPH respectively.  
 

Results showed that insulin therapy might be the preferred management choice at end 

of life. Insulin was frequently used to achieve glycaemic control compared to other 

therapeutic classes due to its relatively safety and efficacy. 26% of patients received at 

least one type of insulin as monotherapy and 17% of participants used insulin in 

combination with other therapeutic classes, compared to 32% of patients who received 

oral and/or non-insulin therapies only. Forty-five patients at both sites used at least one 

type of bolus and/or basal insulin, as mono- or combined therapy to mimic the 

physiological insulin mechanism. A total of 18 patients from both sites used 

intermediate insulin or pre-mixed insulin preparations. This suggests that the use of the 

ultra-short insulin aspart with or without the addition of long acting insulin glargine is 

the preferred regimen over the intermediate and biphasic pre-mixed insulin 

preparations.  
 

Blood sugar level (BSL) monitoring was frequently carried out with an acceptable BSL 

range of 4-15 mmol/L, and for one case, the acceptable range was 12-18 mmol/L. The 

range of BSL monitoring was 1-6 times daily. It was ceased in 23 cases and in some 

cases it had been measured until the day of death, with a range of 0-30 days prior to 

death, depending on the readings and patient stability. Hypoglycaemia, diabetic 
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ketoacidosis (DKA), and Hyperosmolar Hyperglycaemic Nonketotic Syndrome 

(HHNS) are acute diabetes-related complications that are likely to occur in elderly 

patients due to many contributing causative factors. BSL monitoring is thus important 

in asymptomatic patients with a history of hypoglycaemia unawareness. 
 

The use of metformin is common in patients with terminal illness. 18% of participants 

used metformin as monotherapy or in combination with other therapeutic classes. A 

total of 11 patients from both hospitals developed corticosteroid-induced 

hyperglycaemia. Different interventions were recommended that vary from starting 

metformin with insulin glargine, corticosteroid dose reduction, or starting insulin 

glargine alone. Low dose long-acting insulin appears to be the safest option as it is less 

likely to cause hypoglycaemia if fasting blood glucose in uncontrolled, while pre-

prandial ultra-short acting insulin is favoured if postprandial glucose is elevated. The 

addition of metformin, if not contraindicated, might be a rational approach to overcome 

steroid-induced insulin resistance and to reduce overall insulin requirements.  
 

Conclusion  The present study provides comprehensive findings on current prescribing, 

monitoring and follow-up parameters in the management of diabetes in end of life. 

Diabetes management in terminally ill patients is complicated and challenging due to 

health complications associated with diabetes and co-existing comorbidities. The lack 

of evidence based guidelines on the optimal intervention to control diabetes in this 

patient population emphasises the importance of an invidualised therapeutic plan. 

Patients’ needs and values need to be taken into consideration while evaluating the risk-

benefit profile of the management plan. One of the major goals of management needs 

to be focused on minimal discomfort and adverse drug reactions, while achieving the 

target blood glucose levels. Insulin therapy appears to be the safest and most effective 

approach, taking into account the pharmacodynamics profile of each preparation. Blood 

glucose monitoring can be used as a life-saving tool in patients prone to hypoglycaemia 

or subjective to DKA or HHNS crisis.   
 

The findings from this study may assist in improving clinical and humanistic outcomes 

and/or improving service delivery by guiding decision makers in the management of 

diabetes in end of life.  The findings may further promote rational use of antidiabetic 

medications and monitoring parameters while assessing the risk-benefit profile and 

impact on quality of life of the patient. 
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1 Introduction 
 

1.1 Diabetes mellitus: Introduction and epidemiology 
Diabetes mellitus is a worldwide, rapidly increasing, chronic metabolic syndrome 

characterised by elevated blood glucose levels due to absolute or relative insulin 

deficiency. In 2014, the global prevalence of diabetes was estimated to be 8.3%, where 

46.3% of people with diabetes are undiagnosed. In 2015, the International Diabetes 

Federation (IDF) estimated that the global prevalence has risen to 8.8% that is 415 

million people worldwide suffer from diabetes; and it is expected to even grow 

continuously during the next decades.1 This burden has caused five million deaths due 

to diabetes-related complications.1 It is considered to be one of the largest causes of 

health emergencies of the current century.1 

 

Diabetes is divided into three main types: type 1, type 2, and gestational diabetes. The 

aetiology of each type is distinctive. The cause of type 1 remains unknown, however it 

is believed to be caused by auto-immune disorder that leads to the destruction of 

pancreatic ß-cells. This auto-immune destruction of pancreatic ß-cells can be related to 

multiple genetic predisposition and can be triggered by environmental factors. Many 

patients present with a critical condition known as diabetic ketoacidosis (DKA) at the 

initial diagnosis of the disease. It is the least common type of diabetes and accounts to 

only 5-10 percent of cases.2 The specific causative factor of type 2 diabetes also 

remains unknown. However, unhealthy lifestyle and obesity are contributing risk 

factors for type 2 diabetes, with frequent co-existing insulin resistance. Type 2 diabetes 

accounts for 90 to 95 percent of cases of diabetes. Gestational diabetes occurs in 

women who happen to have diabetes during their pregnancy. Hyperglycaemia may 

continue after labour and can be determined to be type 2.2 

 

1.2 Risk factors 
Risk factors associated with type 2 diabetes are divided into two main categories: non-

modifiable risk factors which are beyond the patient’s control and modifiable risk 

factors which can prevent or delay the disease by simply following a healthy lifestyle 

to improve overall quality of life. The non-modifiable risk factors may include family 

history, race or ethnicity, and age, Women have additional risk factors, women with a 

history of gestational diabetes or women with polycystic ovarian syndrome (PCOS). 
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Modifiable risk factors that may contribute to type 2 diabetes are overweight or 

obesity, lack of physical activity, smoking, high blood pressure (hypertension), and 

abnormal cholesterol levels.3, 4 

 

1.3 Clinical presentation 
Symptomatic patients present with many classic symptoms defined by the condition. 

These symptoms, including their underlying pathophysiology, are described below:5, 6  

• Polyuria - resulting from osmotic diuresis due to hyperglycaemia. Polyuria may 

also cause electrolyte imbalance. 

• Polydipsia - caused by a hyperosmolar sate and dehydration. 

• Polyphagia - where body cells fail to reuptake glucose molecules needed for 

cellular energy due to the lack or absence of insulin. Glucose accumulates in 

the blood causing hyperglycaemia. Cells are starved of energy and send 

neurological signals to the hunger centres of the hypothalamus in the brain, 

where the body responds accordingly.  

• Blurred vision - the hyperosmolar state causes glucose and its metabolites to 

accumulate in the eye causing osmotic swelling. Consequently the normal 

length of the focal lens changes resulting in blurred vision.  

• Extreme fatigue - insulin has an anabolic effect where the absence or 

insufficiency of which, in addition to the presence of hypovolemia and possibly 

hypokalaemia, result in a catabolic state that causes muscle waste. 

• Unexplained weight loss that is not linked to malnutrition or decreased 

appetite. Water depletion and catabolism caused by insulin and glycogen 

deficiency as well as diminished proteins and triglycerides.    

• Diabetic ketoacidosis - individuals with type 1 diabetes usually present with 

DKA. Early symptoms of DKA may include severe nausea and vomiting, 

abdominal pain, loss of consciousness, or coma. DKA is a life-threatening 

critical condition that necessities immediate medical attention. This condition 

can lead to diabetic coma or death if left untreated. 

 

Destruction of pancreatic ß-cells may take months, or even years. Sometimes 

symptoms are undetected at the first clinical presentation, as the case in type 2 

diabetes. However, the onset of symptoms may be sudden, as the case in type 1 

diabetes.  
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1.4 Diagnosis 
Detection of diabetes can be achieved by measuring blood glucose levels. Normal 

levels for non-diabetic individual are equal to or less than 5.5 mmol/L. Diabetes is 

diagnosed when fasting blood glucose levels reach 7 mmol/L or higher. Another 

important test that helps to confirm the diagnosis of diabetes is the glycated 

haemoglobin A1c (HbA1c) test. Glycated haemoglobin is one form of blood 

haemoglobin that is used to measure the average concentration of glucose in the 

plasma bound to the red blood cells over the previous three month period. It is limited 

for three months due to the short lifespan of the red blood cells. It can be done every 

three months (four times annually). It is also considered as a useful tool to assess 

decision making when it comes to the disease management. Typically, healthy 

individuals have an HbA1c value of less than 6%.2  Clinical trials recommended that 

an HbA1c goal for people with diabetes of less than 7% can prevent or delay major 

diabetes related complications.7-11 

 

1.5 Prediabetes 
Prediabetes is a stage individuals develop before having overt diabetes, during which 

the glucose levels are considered to be higher than normal yet not significantly high to 

be diagnosed as diabetes. There are two common terms frequently utilised when 

referring to prediabetes: impaired glucose tolerance (IGT) and fasting glucose 

impairment (IFG). Both terms are used to describe the intermediate phase between 

being healthy and being diabetic. They usually precede the diagnosis of type 2 diabetes 

within a few years. IGT is detected by using a specific blood test. The results usually 

show normal fasting blood glucose levels but the levels ultimately rise from 7 mmol/L 

to 11.1 mmol/L after consuming 75 g of glucose drink due to altered glucose 

metabolism. FGI on the other hand is characterised by elevated fasting blood glucose 

levels but does not significantly increase after consuming a 75 g of glucose drink due 

to insufficient insulin levels. At this stage, there are no clear symptoms and it usually 

goes unnoticed unless the patient tests for blood glucose levels. Blood test results 

indicating prediabetes include fasting blood glucose and the estimated range is 5.6 to 

6.9 mmol/L.12  
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1.6 Diabetes-related acute complications 
 

Hypoglycaemia, diabetic ketoacidosis (DKA), and hyperosmolar hyperglycaemia 

nonketotic syndrome (HHNS) are three life-threatening common acute conditions that 

result from gross blood glucose fluctuations.13 Hypoglycaemia may occur in type 1 

and type 2 patients. Whereas, diabetic ketoacidosis occurs more frequently in type 1 

diabetics with lesser extent in type 2. HHNS is more frequently seen in type 2 

patients.2 

 

1.6.1 Hypoglycaemia 

Hypoglycaemia can be defined as low blood glucose levels and in some cases needs an 

emergent medical attention.13 This condition is distinguished by typical symptoms and 

can be resolved by the ingestion of glucose. Hypoglycaemia commonly occurs when 

blood glucose levels drop to 3.8 mmol/L or less.14 However, this can be patient-

dependent as some patients experience hypoglycaemic symptoms at normal glucose. It 

usually happens in patients whose glucose threshold is significantly high and the brain 

is adapted to high glucose levels as a “normal” state.  

 

Hypoglycaemia may occur in three phases: mild, moderate, and severe. Each phase 

encompasses autonomic and neuroglycopenic manifestations. The autonomic early 

symptoms may include excessive hunger, tremor, sweating, and cardiac palpitations.2 

Neuroglycopenic symptoms may include confusion, slurred speech, dizziness, and lack 

of coordination. Mild hypoglycaemia is characterised by autonomic symptoms that 

may disrupt normal daily activities. Patients are usually alert and capable of self-

treatment. Moderate hypoglycaemia is indicated by both autonomic and 

neuroglycopenic symptoms.2 In this case, patients may have impaired judgment that 

prevents them from treating themselves effectively. Patients with severe 

hypoglycaemia usually develop seizures, unconscious, coma and definitely require 

assistance to treat the condition.2 Severe hypoglycaemia may lead to death if left 

untreated. Risk factors associated with hypoglycaemia may include a long history of 

diabetes and/or insulin therapy, older age, and the co-existence of other comorbidities. 

Mild and moderate hypoglycaemia can be treated in alert patients by ingesting 15 g of 

carbohydrates followed by consuming a proper meal when BSL is normalised.15 If the 
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patient is unconscious or in the case of severe hypoglycaemia, glucagon injection 

should be administered by a trained family member or at the hospital.13  

 

1.6.2 Diabetic Ketoacidosis (DKA) 

Blood glucose levels may continuously elevate under conditions where insulin is 

absent or there is a lack or delayed access to food after taking insulin or 

hypoglycaemic agents. Medication dosage errors and co-existing renal impairment can 

also cause blood glucose to rise. Glucose then accumulates in the blood and the cells 

starve for energy. The breakdown of reserved fat then begins which leads to the 

formation of ketone bodies and acidosis, dehydration and electrolyte imbalances. This 

is an emergency condition that can be fatal if the patient is not treated. The main 

potential cause is infection. Other possible causes include acute disorders, medication 

non-compliance and poor BSL monitoring. It is more common in type 1 diabetics, but 

may occur in type 2 as well.16 The highest mortality rates have been observed in 

patients of 75 years of age or higher.17  

 

1.6.3 Hypoosmolar Hyperglycaemic Nonketotic Syndrome (HHNS) 

This condition is less common than DKA. Potential causes may include infection, 

acute illness, poor access to fluids, or dehydration particularly in geriatrics. It is more 

common in type 2 diabetes but causes higher mortality rates than DKA. It is 

characterized by a significant increase in blood glucose levels (usually 33 mmol/L or 

greater), dehydration and hyperosmolarity, with the absence of ketoacidosis.18 

 

1.7 Management of diabetes mellitus 
Diabetes has a progressive nature which is very challenging particularly when it comes 

to the disease management, taking into account patient’s modifiable risk factors and 

other comorbidities. Accordingly, the management of each type varies with the aim of 

preventing short- and long-term diabetes-related complications. Because of the 

difference in aetiology, type 1 diabetes is mainly managed by exogenous insulin that is 

essential for patient to survive due to the absolute endogenous insulin deficiency. On 

the other hand, type 2 diabetes can be initially managed by lifestyle modification in 

addition to the oral and non-insulin injectable anti-hyperglycaemic agents and/or 

exogenous insulin. Acute short-term complications include hypoglycaemia, when 

plasma glucose concentrations fall below 3.8 mmol/L, diabetic ketoacidosis, and 
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hyperosmolar hyperglycaemic state. Whereas long-term complications may include 

cardiovascular disorders (major cause of morbidity and primary cause of mortality in 

patients with diabetes), blindness, amputations, and renal insufficiency.14 

 

1.8 Pharmacotherapy of type 1 diabetes mellitus 
In current practice, clinical agreement and consensus has been reached where the trend 

towards diabetes management should be individualised and tailored according to the 

patient’s needs, taking into consideration modifiable factors. As mentioned earlier, the 

cause of type 1 diabetes mellitus is pancreatic ß-cell destruction, the primary function 

of which is to secrete insulin. Insulin is a hormone that regulates blood glucose. 

Therefore, exogenous insulin will be crucial for survival. There are many insulin 

preparations that may be prescribed, in attempts to mimic the properties of normal 

human insulin.  

 

Table 1.1 shows the different types of insulin, their onset, peak, and duration of action. 

Common adverse effects associated with insulin therapy may include hypoglycaemia, 

weight gain, and skin reactions at injection site. Insulin can be delivered by injection, 

pen, or continuous subcutaneous insulin infusion (pump).19 

 

Table 1.1 Characteristics of Insulin preparations 

Type Active ingredient Onset Peak Duration 

Rapid (ultra-
short) 

Insulin aspart 
Insulin lispro 
Insulin glulisine 

0.25 – 0.5 
hour 

1-2 hour 3-5 hour 

Short Neutral insulin 0.5 – 1 hour 2-3 hour 4-6 hour 

Intermediate  Isophane insulin* 2-4 hour 4-8 hour 8-12 hour 

Long 
Insulin detemir 2 hour - 14-24 hour 

Insulin glargine 2-5 hour - 22-24 hour 
 

*Isophane insulin is generally not preferred due to unpredicted peak levels after 4-8 

hours of administration, which may result in hypoglycaemia. 
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1.8.1 Insulin regimens 

The following regimens are recommended in order to reach the best glycaemic control 

and offer a high degree of lifestyle flexibility: 

• Basal-Bolus approach: Multiple daily insulin injections consisting of three to 

four injections of rapid or regular insulin plus one or two injection of long-

acting or isophane insulin per day. 

• Insulin to Carbohydrate ratio: Matching the amount of carbohydrate consumed 

to the prandial insulin, pre-meal glucose concentrations, and anticipated 

physical activity. 

 

1.8.2 Multiple daily insulin injection regimens 

An example of regimens that are often initiated empirically based on patient’s total 

body mass at a total daily dose of 0.5 unit/kg divided as 50% basal insulin and 50% 

prandial insulin administered before each main meal are shown in Figure 1.1, adapted 

from the American Diabetes Association (ADA)15 and described below: 

a. Three daily injections of pre-prandial rapid-acting insulin in addition to one 

daily injection of long-acting insulin at bedtime. (Insulin detemir may 

sometimes be administered twice daily due to shorter duration of action). 

b. Three daily injections of pre-prandial rapid-acting insulin plus in addition to 

two daily injections of isophane insulin administered at breakfast and bedtime.  

c. Three daily injections of pre-prandial regular insulin, in addition to one long-

acting insulin at bedtime. 

d. Three daily injections of pre-prandial regular insulin in addition to isophane 

insulin at breakfast and bedtime. 
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Figure 1.1 Examples of Insulin regimens 

 

 

1.9 Pharmacotherapy of type 2 diabetes mellitus 
Since type 2 diabetes has a progressive nature, pancreatic ß-cells continue to 

deteriorate regardless of which intervention approach is used. The management is 

usually tailored according to the patient’s needs. In some patients, the management 

with a single agent or lifestyle modification alone is successful but the large majority 

of type 2 diabetes patients eventually will need the additive combination of therapy 

with two or more oral or injectable medications, and will ultimately require insulin 

therapy.14  The antidiabetic medications used in type 2 diabetes mellitus are 

summarised in Table 1.2, adapted from Burant.20 Details of the therapeutic class, 

potential to cause hypoglycaemia or weight gain, contraindication, and the likelihood 

of interaction with cancer medications are included.  
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Table 1.2 Characteristics of antidiabetic medication for type 2 diabetes mellitus 

Therapeutic 
class 

Active 
ingredient 

Hypo-
glycaemia Weight Contraindications 

Biguanides metformin  + Renal/hepatic failure 

Sulfonylureas 

glibenclamide 
gliclazide 
glimepiride 
glipizide 

 + Sulfa allergy 

Meglitinides repaglinide Mild + Heart/hepatic failure 

TZD 
pioglitazone 
rosiglitasone 

 + Heart failure 

a-Glucosidase 
Inhibitors 

acarbose 
miglitol 

 Neutral 
IBS, colonic ulceration, 
partial intestinal obstruction 

DPP-4 
Inhibitors 

sitagliptin 
vildagliptin 

 Neutral Pancreatitis 

Incretin 
Mimetics 

exenatide 
liraglutide 

 - 

Pancreatitis, renal failure 
(exenatide), medullary 
thyroid cancer, multiple 
endocrine neoplastic 
syndrome type 2 
(liraglutide) 

 

DPP-4: Dipeptidyl peptidase-4, TZD: Thiazolidinediones 

 

There are different types of insulin, oral antidiabetic and non-insulin therapies that are 

available in Australia and have been used by participants included in this study. Table 

1.3, adapted from the AMH drug monographs,19 summarises different types of insulin 

therapy, active ingredients, and formulations. It also includes drug classes and 

common trade names. Oral and non-insulin therapy are shown in Table 1.4, adapted 

from the AMH drug monographs.19 Drug classes, active ingredients, trade names, and 

expected beneficial efficacy on HbA1c are included. 
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Table 1.3 Subcutaneous insulin therapy available in Australia 

Insulin 
type 

Active ingredient Trade name Strength and volume 

Ultra-short-
acting 

Insulin aspart 
(analogue) 
 

NovoRapid FlexPen* 
NovoRapid Penfill** 

100 units/mL, 3 mL 

NovoRapid 100 units/mL, 10 mL 
Insulin glulisine 
(analogue) 

Apidra** 100 units/mL, 3 mL 
Apidra SoloStar* 100 units/mL, 3 mL 
Apidra 100 units/mL, 10 mL 

Insulin lispro 
(analogue) 

Humalog**  
Humalog KwikPen* 

100 units/mL, 3 mL 

Humalog 100 units/mL, 10 mL 
Short-acting Neutral insulin 

(human) 
Actrapid Penfill**  
Humulin R** 

100 units/mL, 3 mL 

Actrapid  
Humulin R 

100 units/mL, 10 mL 

Intermediate Isophane insulin 
(human) 
contains protamine 

Humulin NPH** 
Protaphane InnoLet* 
Protaphane Penfill** 
Humulin NPH KwikPen* 

100 units/mL, 3 mL 

Humulin NPH 
Protaphane 

100 units/mL, 10 mL 

Mixed 
insulin 
preparations 

insulin aspart + 
insulin aspart 
protamine 
(analogue) 

NovoMix 30 FlexPen* 
NovoMix 30 PenFill** 

100 units/mL, 3 mL 

neutral insulin + 
isophane insulin 
(human) 

Mixtard 30/70 InnoLet* 
Mixtard 30/70 Penfill** 

100 units/mL, 3 mL 

Mixtard 50/50 Penfill** 100 units/mL, 3 mL 
Long-acting Insulin detemir 

(analogue) 
Levemir FlexPen*  
Levemir Penfill** 

100 units/mL, 3 mL 

Insulin glargine 
(analogue) 

Lantus* 
Lantus SoloStar* 

100 units/mL, 3 mL 

Lantus* 100 units/mL, 10 mL 
Toujeo SoloStar* 300 units/mL, 1.5 mL 

 

* preloaded injector  
** for use with injector 
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Table 1.4 Oral/ non-insulin therapy available in Australia 

Drug Class Active ingredient Trade name Expected 
decrease in 
HbA1c 
(mmol/L) 

Metformin metformin Diabex, Diaformin, 
Formet, Glucobete 

10-20 

Sulfonylureas glibenclamide  Daonil, Glimel 10-20 

gliclazide Glyade MR, Oziclide MR, 
Diamicron MR, Nidem 

glimepiride  Amaryl, Aylide, Dimirel, 
Diapride 

glipizide Melizide, Minidiab 

DPP‑4 inhibitors* alogliptin Nesina 5-10 
linagliptin Trajenta 

saxagliptin Onglyza 

sitagliptin  Januvia 

vildagliptin Galvus 

 TZD  pioglitazone  Acpio, Actaze, Actos, 
Pioglitazone, Pizaccord, 
Prioten, Vexazone 

5-15 

rosiglitazone* Avandia 

Acarbose acarbose Glucobay, Acarbose  5-10 
SGLT2 inhibitors canagliflozin  Invokana 5-10 

dapagliflozin*  Forxiga 

empagliflozin* Jardiance 

GLP‑1 analogues** exenatide Byetta, Bydureon 5-15 
liraglutide Victoza, Saxenda 

 

*fixed dose combinations are available with these agents and metformin  
**parenteral product 
 

DPP-4: Dipeptidyl peptidase‑4 inhibitors, GLP‑1: Glucagon-like peptide‑1 analogues, 
SGLT2: Sodium-glucose co-transporter 2 inhibitors, TZD: Thiazolidinediones. 
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1.10 Monitoring parameters for diabetes mellitus 
Tight glycaemic control is fundamental in reducing micro- and macrovascular 

complications. Hence, current evidence-based guidelines for diabetes management 

focus on HbA1c as the primary biomarker with a treatment target of less than 7% for 

most non-pregnant adults (Table 1.5). Some guidelines recommend a target of less 

than 6% but clinicians are concerned that this tight glycaemic target may pose a higher 

risk of hypoglycaemia. HbA1c is a routine test that measures the average blood 

glucose concentrations over the past three months. Table 1.6 shows the correlation of 

HbA1c with average blood glucose measured in mmol/L. It is preferably done four 

times a year, on a three-month interval. HbA1c may show positive normal results in 

some cases when the patient experiences extreme hyperglycaemia and hypoglycaemia. 

Hence, self-monitoring blood glucose (SMBG) is fundamental. SMBG is advisable to 

be done at least four times a day, when fasting in the morning, two hours after meals, 

and before bedtime. If the patient has high physical activity, it is advisable to do the 

SMBG before, during, and after the physical workout activity.14 

 

Table 1.5 Glycaemic recommendations for non-pregnant adults with diabetes 

Biomarker Target 

HbA1c Less than 7 percent 

Preprandial 3.9 – 7.2 mmol/L 

Postprandial Less than 10 mmol/L 

 

 

Table 1.6 Correlation of HbA1c with average blood glucose (mmol/L) 

HbA1c mmol/L 

6 7 

7 8.6 

8 10.2 

9 11.8 

10 13.4 

11 14.9 

12 16.5 
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1.11 Management of diabetes at the end of life 
The pharmacotherapeutic approach in the management of diabetes at the end of life is 

complex and poses a number of challenges in a highly vulnerable group. While there is 

little clinical evidence based research to guide decision-makers on best diabetes 

management at the end of life, current practice depends on empiric and expert 

recommendations. Many diabetes organisations emphasise the significance of 

individualising the glycaemic target and other clinical decisions, especially in people 

with limited life expectancy for whom intensive glycaemic control may cause harm i.e. 

hypoglycaemia. The main goal in this group of patients is not to avoid long-term 

complications, rather, to prevent symptomatic hypo- and hyperglycaemia and to 

minimise the burdens associated with anti-diabetic medications.21 At the final terminal 

phase of their illness, patients with diabetes usually present with other concomitant co-

morbidities, which makes the management of diabetes even more complex. Other co-

morbidities that affect diabetes management may include, but are not limited to, 

hepatic and renal impairment, cancer-mediated metabolic abnormalities, and the use of 

diabetogenic medications, such as corticosteroids, for the management of common 

symptoms in palliative care. Consequently, the goal of management is shifted from 

tight glycaemic control to eliminating patient discomfort.22, 23 A flow chart for the 

management of diabetes at the end of life has been proposed by Diabetes UK24 and is 

shown in Figure 1.2 

 

1.11.1 Diabetes management limitations and considerations in terminal illness 

There are many factors that influence the process of diabetes management in people 

with terminal illness. These factors are mainly related to patient-physiological status, 

clinical considerations, or ethical perspectives. Patient physiological status may be 

subjective to the gastrointestinal issues which may include loss of appetite, 

malignancy-associated cachexia, gastrointestinal malabsorption, and end-stage hepatic 

or renal failure. Nausea and vomiting are common in terminally ill patients due to 

impaired gastrointestinal motility, bowel obstruction, the exposure to radio or 

chemotherapy and the ingestion of opiate analgesics and/or other emetic medications. 

Gastrointestinal malabsorption and the existence of hepatic or renal impairment may 

impact the absorption and/or elimination of medications. This is one of the reasons 

where some medications are contraindicated which further limits the treatment options. 
25, 26  
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Discuss changing the approach with patient and/or family. If the patient remains on 

insulin ensure specialist nurses are involved and agree on monitoring strategy. 

Type 2 diabetes             
Diet controlled or 
Metformin treated 

Type 2 diabetes on other 
tablets and/or insulin/ or 

GLP1 Agonist 

Type 1 diabetes 
always on insulin 

 

Stop monitoring blood 
sugars 

Stop tabs and GLP1 
injections 

Consider stopping insulin 
depending on dose 

Continue once daily 
morning dose of 

insulin glargine with 
reduction in dose 

If insulin stopped: 

• Urinalysis for glucose daily 
- if over 2+ check capillary 
blood glucose 

• If blood glucose over 20 
mmols/l give 6 units rapid 
acting insulin * 

• Recheck capillary blood 
glucose after 2 hours 

If insulin to continue: 

• Prescribe once daily 
morning dose of 
isophane insulin or 
long acting insulin 
glargine based on 
25% less than total 
previous daily insulin 
dose 

Check blood glucose 
once a day at teatime: 

• If below 8 mmols/l 
reduce insulin by 10-
20% 

• If above 20 mmols/l 
increase insulin by 
10-20% to reduce risk 
of symptoms or 
ketosis 

If patient requires rapid 
acting insulin more than 

twice consider daily 
isophane insulin or glargine 

NOTES:  

• Keep tests to a minimum. It may be necessary to perform some tests to ensure unpleasant 
symptoms do not occur due to low or high blood  glucose. 

• It is difficult to identify symptoms due to “hypo” or hyperglycaemia in a dying patient. 

• If symptoms are observed it could be due to abnormal blood glucose levels. 

• Test urine or blood for glucose if the patient is symptomatic 

• Observe for symptoms in previously insulin treated patient where insulin has been discontinued. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2 Proposed management plan for diabetes at the end of life 
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1.11.2 Glycaemic control 

A recent study has proposed an approach for diabetes management at the terminal 

illness stage. 26 Essentially patients are divided into two main groups: the first group 

consisting of patients with life expectancy of weeks to months, and the second group 

consisting of patients who are expected to die within days.26 Consequently, the 

glycaemic threshold varies among these two groups. The acceptable glycaemic aim 

may be at any value between 10-15mmol/L due to retarded eating habits, major organ 

failure or impairment, and concomitant intake of diabetes-induction medications.  

There is a general consensus on reducing the frequency of glucose monitoring to avoid 

patient discomfort. It is suggested to perform these tests only when the patient is 

experiencing symptomatic hyperglycaemia or hypoglycaemia.  

 

1.11.3 Diabetes pharmacotherapy modifications 

Clinical experts have proposed to modify diabetes pharmacotherapy at the end of life.22 

One opinion suggests to stop all oral antidiabetic agents or insulin in dying patients 

with type 2 diabetes due to appetite suppression, defective counter-regulatory 

response, and insufficient medication renal/hepatic clearance. Moreover, insulin is not 

required to survive in type 2 patients and therefore it is unlikely to develop diabetic 

ketoacidosis.22 

 

1.11.4 Insulin therapy 

Insulin therapy is considered to be the most effective agent for achieving euglycaemia; 

however, the effectiveness of which is limited by the adverse effects of 

hypoglycaemia. Insulin cessation or continuation in patients with diabetes type 1 is 

questionable, as insulin in this case is crucial for life. Treatment risk-benefit remains 

unclear. For patients with type 1 diabetes, one recommendation suggests to continue 

with long-acting insulin as it has lesser frequent episodes of hypoglycaemia due to the 

peak less pharmacodynamics nature of the preparation.22 Unlike isophane insulin or 

NPH, long-acting preparations act in a constant manner with a peak-less profile which 

means less risk for hypoglycaemia. Another proposal is to use short-acting insulin to 

overcome the clearance and impairment issues, particularly when food intake is not 

consistent.22, 27 In this case, the short-acting insulin dose can be calculated based on 

counting the carbohydrate content in each meal. This is also advantageous in avoiding 

hypoglycaemic episodes.27 
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1.11.5 Non-insulin therapies  

Non-insulin agents, including non-insulin injectables, are mainly used for type 2 

diabetes patients. Table 1.7, adapted from Diabetes UK,24 summarises the 

modifications and considerations that must be taken into account with non-insulin 

therapies. Further information about each agent is provided below. 

 

Table 1.7 Medicine management for non-insulin therapies 

Therapeutic class Management considerations 

Metformin  

– Review dose according to changing renal function 
– Withdraw if creatinine >150 mmols/l or eGFR < 

30mL/L/1.73m2 
– Review if gastrointestinal disease is present or nausea, 

heartburn, diarrhoea or flatulence are causing discomfort 

Sulphonylureas 

– Review if dietary intake is reduced and/or significant 
weight loss 

– Review dose if renal function deteriorates and consider a 
switch to tolbutamide 

– Review dose if liver function deteriorates as hypo-
glycaemia may occur 

TZD 

– The risk-benefit ratio for pioglitazone in terminal disease 
requires review and should be only prescribed if benefits 
can clearly be identified 

– Should not be used in patients with/ at risk of bladder 
tumour or heart failure 

DPP-4 inhibitors  

– Review doses in accordance with individual licences if  
renal function deteriorates 

– Some can be used for all stages of renal disease 
– Combination with sulphonylurea increases risk of 

hypoglycaemia 

GLP-1 analogues  – Review if eating patterns change/  significant weight loss 
– Withdraw if abdominal pain or pancreatitis develops 

SGLT2 inhibitors 

– Starting dose 10mg daily. Severe liver failure use 5mg 
– Withdraw if eGFR < 60mL/L/1.73m2 
– Limited evidence for use in people > 75 years old 
 

 

DPP-4: Dipeptidyl peptidase-4, eGFR: Estimated Glomerular Filtration Rate, SGLT2: 

Sodium-glucose co-transporter 2, TZD: Thiazolidinedione 
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• Metformin: is a powerful anti-diabetic medication that has been available in the 

market since 1950. It lowers blood glucose levels primarily by reducing hepatic 

glucose output, increasing cellular insulin sensitivity by increasing peripheral 

glucose uptake, and decreasing gastrointestinal glucose absorption.28 In palliative 

care settings, metformin should be used in acceptable renal function conditions. 

Ideally, metformin use in patients with renal impairment and/or creatinine 

clearance that is less than 30ml/min (creatinine > 150mmol/L or if the Estimated 

Glomerular Filtration Rate (eGFR) < 30mL/L/1.73m2) should be avoided. The 

maximum daily dose of 1g should be given with caution in patients with creatinine 

clearance of 30-60ml/min. Metformin may cause disturbing gastrointestinal side 

effects such as nausea, vomiting, diarrhoea, stomach pain, flatulence, and metallic 

taste, which makes it intolerable by many patients, particularly if they have 

gastrointestinal problems as well.29  

 

• Sulfonylureas: stimulate pancreatic ß-cells to produce insulin. The main concern 

with the use of this therapeutic class is the likelihood of causing hypoglycaemia, 

particularly if there is renal or hepatic impairment, or in patients with poor oral 

dietary intake.29 

 

• Thiazolidinedione (pioglitazone): increases insulin sensitivity in peripheral tissues 

which is its primary mechanism. It also decreases hepatic glucose production. The 

main adverse effects associated with this therapeutic group may include fluid 

retention, peripheral oedema, and twofold increased risk of congestive heart failure 

(CHF) which makes it contraindicated in people with heart problems and cancer of 

the bladder.29 

 

• Dipeptidyl peptidase-4 (DPP-4) inhibitors (gliptins): This is a newer class of 

antidiabetic agents. DPP-4 is an enzyme that breaks down an incretin hormone 

known as glucagon-like peptide-1 (GLP-1). This hormone functions in response to 

ingested glucose which helps in lowering blood glucose levels. The agents belong 

to this therapeutic class inhibit the action of DPP-4 enzyme which allows GLP-1 to 

remain longer in the circulation. DPP-4 inhibitors are not first line therapy and can 

be combined with metformin or sulfonylurea. Alogliptin, sitagliptin, and 

saxagliptin are given once daily. The elimination of the three agents is reduced 
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when creatinine clearance CrCl < 50ml/min. consequently, the dose should be 

reduced in renal impaired patients. The dose of linagliptin does not need 

adjustment due to its unchanged elimination in the bile. Vildagliptin is given twice 

daily. It is intensively metabolised in the liver but eliminated in the kidney (85%). 

The dose should be reduced if CrCl < 60 ml/min. Some clinical studies suggested 

that DPP-4 inhibitors when combined with metformin showed better glycaemic 

control due to metformin modest effect in enhancing GLP-1 secretion. While 

combining DPP-4 inhibitors with sulfonylureas may pose the risk of 

hypoglycaemia.29, 30  

 

• GLP-1 agonists mimic the action of physiological GLP-1 hormone. They are non-

insulin injectable agents that are given in dual or triple therapies. They should not 

be combined with DPP-4 inhibitors due to similar efficacy. They have the potential 

to decrease weight and that’s why they are preferred to be used in obese patients. 

They must be avoided in patients with poor oral intake due to increased risk of 

hypoglycaemia. They are contraindicated in patients with a history of 

pancreatitis.29, 31, 32 

 

• Sodium-glucose co-transporter 2 (SGLT2) inhibitors: A new therapeutic anti-

diabetic agents. The main mechanism of action is decreasing renal glucose 

absorption, allowing it to pass in the urine. They should be used with caution in 

hepatic impairment and are not recommended in renal impairment with eGFR < 

60mL/L/1.73m2.29, 33  

 

1.11.6 The newer anti-diabetic agents 

The new anti-diabetic medications available are shown in Table 1.8, adapted from the 

AMH drug monographs.19 There is insufficient data on the expected long-term 

outcomes of incretin mimetics, namely GLP-1 agonists, and DPP-4 inhibitors.34 

Although they commonly have a lower risk than other agents for hypoglycaemia, they 

still have the potential to develop hypoglycaemia, particularly when used in 

combination with sulfonylureas. Moreover, evidence has shown that these agents are 

related to pancreatitis and renal impairment which makes them contraindicated in these 

cases and therefore at the end of life.34 
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Table 1.8 New antidiabetic medicines available in Australia 

Therapeutic 

Class 

Active ingredient Trade name 

GLP-1 Agonists albiglutide* Tanzeum  

dulaglutide* Trulicity  

exenatide (extended release) Byetta, Bydureon  

Liraglutide Victoza, Saxenda 

lixisenatide* Lyxumia  

pramlintide* Symlin  

DPP-4 Inhibitors Alogliptin Nesina  

Linagliptin Trajenta  

saxagliptin  Onglyza  

Sitagliptin Januvia 

trelagliptin*  Zafatek  

Vildagliptin Galvus  

SGLT-2 Inhibitors Canaglifozin Invokana  

Dapaglifozin Forxiga  

Empaglifozin Jardiance  

Insulin ultra-long acting insulin (degludec)* Tresiba 

combined insulin degludec + insulin 

aspart* 

Ryzodeg  

insulin degludec + GLP-1 agonist 

liraglutide (Victoza)* 

Xyltophy  

 

*not available in Australia at the time of the study 

DPP-4: Dipeptidyl peptidase‑4 inhibitors, GLP‑1: Glucagon-like peptide‑1 analogues, 

SGLT2: Sodium-glucose co-transporter 2 inhibitors 

 

1.11.7 Corticosteroid use at end of life  

Corticosteroids are commonly indicated for variety of disorders, particularly at the end 

of life. These agents are considered to be problematic because they may cause 

hyperglycaemia and ultimately diabetes in non-diabetic patients or they may 

exacerbate the glycaemic control in pre-existing diabetic patients. The mechanism by 
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which they cause these problems is not well understood, however some explanations 

have related these effects to the augmented glucose which is produced by the liver or 

impaired tissue insulin response. The onset at which hyperglycaemia initiates may vary 

from a few hours to several days, months, or years, nevertheless, when the patient is 

taking it for long-term therapy. Thereby, intensive, modified, or additive insulin 

therapy to overcome steroids-worsening hyperglycaemia perhaps is needed.26, 35  

 

Corticosteroids are potent medications that are frequently used in palliative care setting 

to overcome specific and non-specific symptoms. Specific indications include spinal 

cord compression, cerebral metastases, lymphangitis carcinomatosa, and intestinal 

obstruction. Non-specific symptoms may include suppressed appetite, weight loss, 

depressed mood, nausea and vomiting, lethargy, pain, dyspnea, and deprived health. 

Corticosteroids also help in inhibiting immune responses or hypersensitivity reactions 

to chemotherapy or radiation.36-38  

 

Betametasone, dexamethasone, methylprednisolone, and prednisone are the main types 

of corticosteroids extensively used in palliative care. All these agents are selected due 

to their longer biological half-lives, meaning they have longer duration of action, 

hence are given as a single daily dose. Dexamethasone appears to be widely selected 

due to its powerful anti-inflammatory properties, available in oral and parenteral form, 

and inexpensive. It enhanced anti-inflammatory effect results from its high 

glucocorticoid activity and reduced unwanted mineralocorticoid adverse effects, 

mainly salt and water retention. Common acute adverse events associated with 

corticosteroids may include peptic ulcers, particularly when taken with non-steroidal 

anti-inflammatory agents, anxiety, and glucose intolerance that may progress with 

long-term therapy to type 2 diabetes mellitus.36, 38, 39   

 

The corticosteroids available in Australia including the common brands (trade names), 

the available strength and volume are shown in Table 1.9, adapted from the AMH drug 

monographs.19  Table 1.10, adapted from Burant,20 includes the equivalent anti-

inflammatory dose of corticosteroids, their glucocorticoid and mineralocorticoid 

activity and route of administration. 
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Table 1.9 Corticosteroids available in Australia 

Active Ingredient Trade name Strength Volume 

betamethasone 

 

Celestone Chronodose 5.7 mg/mL 1 mL 

Cortisone Cortate (tablets) 5 mg or 25 mg   

dexamethasone Dexmethsone (tablets) 

Dexamethasone 

500 mcg, 4 mg 

4 mg/mL 

 

1 mL, 2 mL 

fludrocortisone    

hydrocortisone Solu-Cortef  

(powder for injection) 

100 mg, 250 mg, 

500mg 

 

methylprednisolone 

acetate 

Depo-Medrol, Depo-

Nisolone 

40 mg/mL 1 mL 

methylprednisolone 

sodium succinate 

Methylpred, Solu-Medrol  

(powder for injection) 

40 mg, 125 mg, 

500 mg, 1 g, 2 g 

 

prednisolone Panafcortelone, Predsolone, 

Solone (tablets)  

Predmix, Redipred (oral 

liquid) 

1 mg, 5 mg, 25 

mg 

 

5 mg/mL 

 

prednisone Panafcort, Predsone, Sone 

(tablets) 

1 mg, 5 mg, 25 

mg 

 

 

triamcinolone Kenacort-A 10 

Kenacort-A 40 

10 mg/mL 

40 mg/mL 

1 mL 

4 mL 
 

Note: All products are injectable dosage forms, unless otherwise stated  
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Table 1.10 Equivalent anti-inflammatory dose of corticosteroids, glucocorticoid 
and mineralocorticoid activity 

Drug  Routes Equivalent 
anti-
inflammatory 
oral or IV dose 

Anti-
inflammatory 
potency: 
glucocorticoid 
activity 

Sodium-
retaining 
potency: 
mineralo-
corticoid 
activity 

betamethasone 
 

IM, intra-
articular, 
intradermal, 
soft tissue 
injection 

 25 0 

Cortisone Oral 25 mg 0.8 0.8 
dexamethasone oral, IV, IM, 

intra-
articular, soft 
tissue 
injection 

0.75 mg 25 0 

fludrocortisone Oral  10 125 
hydrocortisone oral, IV, IM 20 mg 1 1 
methylprednisolone 
acetate 

acetate: intra-
articular, 
intradermal, 
IM; 

4 mg 5 0.5 

methylprednisolone 
sodium succinate IV, IM 4 mg 5 0.5 

prednisolone Oral 5 mg 4 0.8 
prednisone Oral 5 mg 4 0.8 
triamcinolone IM, intra-

articular, 
intradermal  5 0 

 

IM: Intramuscular, IV: Intravenous.  
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In conclusion, it is challenging to manage diabetes mellitus at terminal illness due to 

health complications associated with diabetes and co-existing comorbidities such as 

hypertension, chronic cardiac diseases, cardiovascular disease (CVD), peripheral 

vascular disease (PVD), renal and hepatic diseases, morbid obesity, asthma or chronic 

obstructive pulmonary disease (COPD), Parkinson’s disease and cognitive/ mental 

disorders. The primary goal of therapy is to prevent symptomatic hyperglycaemia and 

hypoglycaemia with minimal patient discomfort and adverse drug reactions. With no 

sufficient evidence based guidelines on the optimal intervention to control diabetes 

mellitus at the terminal illness phase, more research is needed to decide on the best 

therapy plan for people with limited life expectancy.  
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2 Significance 
 

Diabetes mellitus is one of the most common comorbidities observed in the end of 

life.40 The prevalence of type 2 diabetes mellitus in newly diagnosed cancer patients 

was estimated to be 8 to 18 percent.41 Normally, the number increases with the 

increase in age of the population. The management of diabetes at the terminal illness 

stage becomes more complex due to modifications in renal and hepatic function, 

gastrointestinal disturbance, and the use of diabetogenic medications, with no 

sufficient guidance of the best management approach to be followed at this stage.26 

With the lack of evidence-based guidelines, the current practice depends on expert 

opinion. No consensus has been reached between palliative care specialists and 

diabetologists on the best course of treatment plan. The management approach is 

centred on improving patient’s quality of life, avoiding osmotic symptoms associated 

with hyperglycaemia, and preventing hypoglycaemia rather than precluding long term 

micro- and macrovascular complications related with diabetes.26 In patients with type 1 

diabetes, insulin is essential for life due to pancreatic beta cell destruction. 

Discontinuation of insulin in this group of patients puts them at risk of developing a 

critical state of diabetic ketoacidosis. However, there is no agreement on the optimal 

insulin type to be used in this patient group. On the other hand, type 2 diabetes mellitus 

management is tailored according to the patient’s needs. The therapeutic approach 

includes the use of oral antidiabetic agents, insulin therapy, or both. In this case, 

continuation or cessation of insulin and/or oral antidiabetic agents remains debatable as 

patients with type 2 diabetes are less likely to develop ketoacidosis crisis. 

Disagreement on the best management approach has been observed between 

oncologists and diabetologists. Moreover, the glycaemic target range of blood glucose 

and the frequency of monitoring blood glucose levels are also disputed.22 Hence, this 

study is designed to review and evaluate the prescribing patterns and monitoring 

parameters in the management of diabetes in patients at the end of life. A retrospective 

audit of adult patients’ charts was conducted at the Palliative and Supportive Care 

Services at St Vincent’s Private Hospital, Brisbane (SVPH) and Mater Adults 

Hospital, South Brisbane (MAH) over a 12 month period. The findings from this study 

may assist in improving outcomes for these patients and/or improving service delivery 

and guide decision makers throughout the process of the management of diabetes in 

palliative care settings.  
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3 Hypothesis, aims and objectives 
 

3.1 Study hypothesis 
A clinical audit may assist in improving service delivery for palliative care patients 

with diabetes at St Vincent’s Private Hospital, Brisbane and Mater Adult Hospital, 

Brisbane in Queensland, Australia. 

 

3.2 Study aim 
The present study aims to evaluate the data on prescription patterns and available 

measures (or lack thereof) for the management of diabetes at end of life in adult 

patients. 

 

3.3 Study objective 
To conduct a retrospective chart review of diabetes therapy in adult patients in 

palliative care over a 12 month period at two study sites, namely SVPH and MAH. 

 

3.3.1 Key research questions 

Key research questions relating to the study objective are as follows: 

1. What are the different medicines prescribed for the management of diabetes in 

palliative care? 

a. What is the frequency and dosing regimen of these medicines?  

b. What are the different types of insulin formulations/devices used in the 

management of hyperglycaemia? 

c. What is the optimal insulin type that is best to be used at the end of life? 

d. Are patients treated with oral hypoglycaemic agents and insulin or 

insulin alone? 

e. Are any of these medicines new antidiabetics? 

f. At what stage were antidiabetic medicines stopped before death? 

2. What are the monitoring parameters for the patients taking antidiabetic 

medicines? 

a. How many blood sugar levels (BSLs) were outside of the range of 5 - 

15 mmol/L? 

b. What action was taken for BSLs that were outside of the above range? 
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c. Are symptoms related to hypo- and/or hyperglycaemia documented in 

the clinical notes? 

3. What is the pattern of change in glucose levels in patients on corticosteroid 

medication? 

a. How soon the blood glucose levels elevate after starting the 

corticosteroid course? 

b. What are the adverse effects of corticosteroids on diabetic medications? 

c. Is there any hypoglycaemic episodes experienced by patients on 

corticosteroid medications? 

  



33 
 

4 Methods 
 

4.1 Study design 
Retrospective clinical chart review. 

 

4.2 Study population, location and duration  
Adult patients with diabetes who attended the Palliative and Supportive Care Services 

at SVPH and MAH over a 12 month period, from October 2014 to October 2015. 

 

4.2.1 St. Vincent’s Private Hospital, Brisbane 

SVPH is a private Catholic non-profitable hospital established in 1957 with a current 

capacity of 164 beds. This hospital delivers medical care for people with chronic and 

multiple health needs. The hospital has 450 employees including medical staff and 

physicians, nursing, other health care professionals, social workers and support 

services. They look after 3000 patients each year. SVPH provides an inpatient 

palliative care unit for people with terminal illness. The unit is operated by specialists 

with a capacity 30 fully equipped beds within the facility. Their highly qualified team 

extend their services to cover not only pain management and relief of distressing 

symptoms but also psychological and spiritual support for patients approaching the last 

days of their lives. 

 

4.2.2 Mater Adult Hospital, South Brisbane 

MAH is part of Mater Health Services and has a capacity of 323 patient beds, 10 

operating theatres and 35 clinical services in various disciplines in addition to the 24 

hours emergency care unit. At the palliative care unit, a multidisciplinary team 

provides care for patients during their last days of life. The team consists of palliative 

care specialists, diabetologists, nurses, pharmacists, nutritionists, diabetes educators, 

occupational therapists, physiotherapists, social workers, and other health-care 

professionals.  

 

4.3 Ethical approval 
Approval to perform the chart review was obtained from St Vincent’s Health and Aged 

Care (SVHAC) Human Research Ethics Committee (HREC) (Reference: QA 15/02), 
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Mater HREC (Reference: AU/10/B532212) and Griffith University HREC (Reference: 

2015/830).  

 

4.4 Study procedures 
4.4.1 Recruitment and consent of participants 

Consent was not sought, for the following reasons: 

• The project carries only low or negligible risk: 

– The benefits of the research justify any risks of harm associated with not 

seeking consent. 

– It is impracticable to obtain consent. 

– As this is a clinical audit, the results of which aim to improve the outcomes 

for these patients there is no known or likely reason for thinking that 

participants would not have consented if they had been asked. 

• The project follows the Australian Privacy Principles (Principle 2.1);42 and 

• The activity does not seek to gather information about the patient beyond that 

collected in routine clinical care. 

• There is sufficient protection of privacy as all data collected will be de-

identified. 

• The waiver is not prohibited by State, federal, or international law. 

• This study is being undertaken to generate outcomes that are to be used to 

assess and improve service provision as per the NHMRC Ethical 

Considerations in Quality Assurance and Evaluation Activities.43 

 

4.4.2 Measurement tools used  

The data collection form for collecting data from the clinical charts is shown in 

Appendix 1. The data collection form was standardised based on inputs from 

practitioners and researchers with experience in drug utilisation and evaluation studies. 

For each patient chart, the following variables were collected when available:  

• Demographic data including number of participants in figures and percentage, 

gender and date of birth (age), and medical history including type of diabetes, 

type of cancer, other comorbidities, and allergies were extracted. Date of 

hospital admission, date of rest in peace were recorded as well as time between 

admission and rest in peace (in days) were also included. 
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• Assessment and laboratory monitoring (including renal and liver function tests, 

complete blood count, and random or fasting blood glucose).  

• Regular medications history and any encountered drug adverse reactions and 

compliance status.  

• Insulin therapy, if taken, type of insulin used and insulin regimen scheme that 

was followed 

• Hyperglycaemic threshold that necessitated insulin intervention, subcutaneous 

insulin type to treat hyperglycaemic crisis, insulin sliding scale protocol 

including insulin variable doses. 

• Because of the induction influence of corticosteroids on blood glucose levels, 

information about corticosteroid medications including dose, frequency, and 

commencement date were collected. Alterations in BSL after corticosteroid 

therapy initiation, time lapse for glucose fluctuations in days after 

corticosteroids commencement, and if any actions taken to overcome steroids-

induced hyperglycaemia were recorded. 

• Glycaemic control: This included whether glycaemic control was maintained 

within 5-15 mmol/L, what actions were taken if control was not maintained, 

BSL monitoring parameters and frequency, highest BSL recorded, lowest BSL 

recorded, BSL target, number of BSLs outside target range, and continuation or 

discontinuation of BSL monitoring prior to death. 

• Antidiabetic medications, insulin and non-insulin therapies, were recorded, 

including doses and frequencies, if ceased prior to death, number of days 

medications ceased prior to death, if any medication started or restarted prior to 

death, and days medications started prior to death. 

• General observations and any practitioner comments or clinical notes relating 

to diabetic control.  

 

4.4.3 Data management 

Any details regarding the included charts remained with the Chief Investigator at 

SVPH and MAH. All computing systems were password protected and secure from 

unauthorised access. The research team had a secure ID for use in logging onto the 

information systems relevant to the research. Data handling and storage was according 

to the human research ethics guidelines by the local ethics committees (see section 

4.5.3). 
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4.4.4 Selection of patient charts, review procedure and inclusion/ exclusion 

criteria 

Retrospective adult palliative care services patient charts were identified by clinicians 

and retrieved for reviewing from both SVPH and MAH. Charts of patients who 

received antidiabetic therapy over a 12 month period were included for analysis. All 

patient charts were included for review as there were no exclusion criteria. Charts were 

reviewed by the researcher - an investigator who was not involved in the provision of 

clinical services. The reviewing of the identified charts was conducted on-site.   

 

4.5 Sample size and data analysis 

4.5.1 Sample size and statistical power 

The sampling method chosen includes that of a specific time frame. The study sample 

was collected over a period of 12 months to reflect the existing prescribing practices in 

this cohort.   

 

4.5.2 Data analysis plan and statistical analyses 

Statistical analyses were conducted using SPSS Statistics software for PC, version 20 

(IBM, NY, USA). Data was analysed using descriptive statistics for key variables. 

Case frequency and percentage were reported for categorical variables and the mean ± 

standard deviation (SD) was reported for quantitative variables. Separate statistics 

were reported for patient records obtained at each clinical site. Results were considered 

statistically significant if two-tailed p-values were less than 0.05. Mann-Whitney U-

statistic was used to compare the mean age of patients from each site and the number 

of days from admission until death, while Chi-square analysis was used to compare 

whether the distribution of the variables of gender, type of diabetes, or diabetic therapy 

differed at each site.   

 

4.5.3 Ethical considerations  

Ethics approval was sought from SVHAC HREC, Mater HREC and Griffith 

University HREC as detailed above. The study was a retrospective clinical chart 

review; therefore no participants were involved in the study. The study was conducted 

in compliance with all stipulations of the study protocol, the conditions of the ethics 

committee approvals, the NHMRC National Statement on Ethical Conduct in Human 
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Research (2007),44 the Note for Guidance on Good Clinical Practice (CPMP/ICH-

135/95),45 and the Australian Code for the Responsible Conduct of Research (2007).46 
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5 Results 
 

The findings for the key research questions relating to the study objective will be 

presented in this chapter in the following sequence: (i) patient demographics, (ii) 

diabetes management in terminally ill patients including the pharmacotherapeutic 

agents used and the stage at which these agents were ceased prior to death, (iii) blood 

glucose levels (BSL) monitoring frequency and parameters, (iv) actions taken to 

manage hyperglycaemia, and (v) the pattern of change of blood glucose levels in 

patients on corticosteroid medications, including a brief overview on these medications 

and their place of therapy in cancer. Data from both sites will be discussed separately 

or combined according to the significance of the results so that a clear conclusion of 

the final outcomes can be drawn. The study was completed in the palliative care units 

at two hospitals, the St. Vincent’s Private Hospital (SVPH) and Mater Adult Hospital 

(MAH), Mater Health Services. Both hospitals are located in Brisbane. A total of 85 

patients’ charts between 2014 and 2016 were reviewed from SVPH and 60 patients 

chart records were assessed from MAH.  

 

5.1 Patient Demographics 
The population characteristics are shown in Table 5.1. The total number of participants 

included in the study from both sites was 145 patients (85 patients from SVPH and 60 

patients from MAH). The mean age was 70. There was no significant difference (p > 

0.05) in the age of patients at each site. The median and range of age at SVPH and 

MAH was 73 (43 - 94) and 68 (43 - 93) years respectively. Across both sites, 74 (51%) 

participants were female and 71 (49 %) were male. There was a significant difference 

(p < 0.05) between the number of male and female participants at each site, where 70% 

of the participants at MAH were female and 62 % of the participants at SVPH were 

male.   

 

In terms of the type of diabetes, only two (1%) participants had type 1 diabetes, 132 

(91%) had type 2 diabetes, and in 12 (8%) of participants it was unidentified. There 

was no significant difference (p > 0.05) in the type of diabetes between the two sites. 
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Table 5.1 Patient demographics 

Population characteristics Both sites SVPH MAH Statistics 

Age (years)  
 mean ± SD 
 median (range) 

 
70 ± 13.74 
71 (43 - 94) 

 
72 ± 13.92 
73 (43 - 94) 

 
67 ± 13.20 
68 (43 - 93) 

U = 533  
Z = 1.613  
p = 0.107 

Female 74 (51%) 32 (38%) 42 (70%)  
χ2 = 14.73 
p = 0.0001 Male 71 (49%) 53 (62%) 18 (30%) 

Type 1 diabetes 2 (1%) 2 (2%) 0  
 
χ2 = 1.59 
p = 0.453 

Type 2 diabetes 132 (91%) 76 (90%) 56 (93%) 

Unidentified 12 (8%) 7 (8%) 4 (7%) 

RIP 104 (72%) 71 (83%) 33 (55%)  
χ2 = 2.28 
p = 0.131 Alive 5 (3%) 5 (6%) 0 

Unknown 36 (25%) 9 (11%) 27 (45%)  

Days from admission to death 
 mean (range) 

 
24 (0 - 293) 

 
38 (0 – 293) 

 
10 (1 – 25) 

U = 56  
Z = 1.723  
p = 0.085 

Insulin therapy only 38 (26%) 24 (28%) 14 (23%)  
 
χ2 = 1.94 
p = 0.379 

Oral and non-insulin therapy 46 (32%) 23 (27%) 23 (38%) 

Insulin and other therapy 25 (17%) 12 (14%) 13 (22%) 

Diet control 8 (6%) 5 (6%) 3 (5%)  

No information found 
regarding diabetes 
management 

28 (19%) 21 (25%) 7 (12%)  

 

RIP: Rest in peace 

 

The patients were further classified into four main categories depending on the 

therapy/management they received. These categories include patients who were on: (i) 

insulin therapy only, (ii) oral and non-insulin therapy, and (iii) both insulin and oral/ 

non-insulin therapy, and diet control. There was no significant difference (p > 0.05) in 

therapy received by participants at each sites. Across both sites, 38 (26%) participants 

received insulin therapy only, 46 (32%) received oral and non-insulin therapy, and 25 

(17%) received both insulin and oral/ non-insulin therapy. Eight (6%) participants had 
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dietary management. The number of days from admission until death was also 

recorded, if available at the time of assessment. There was no significant difference (p 

> 0.05) between the two sites for the data available. There was also no significant 

difference (p > 0.05) between the two sites for the number of patients who had passed 

away and those that were still alive at the time of assessment. 

 

5.2 Diabetes management in terminally ill patients  
 

5.2.1 Insulin therapy only: types, frequency, and different regimens 

Insulin types used included: long-acting insulin (glargine or detemir), ultra-short-

acting insulin (aspart, lispro, or glulisine), short-acting insulin (Actrapid®), isophane, 

and mixed insulin preparations (e.g. Novomix® or Mixtard®). Refer to Table 1.3 in the 

Introduction (section 1.9) for different insulin types available in Australia. Long-acting 

insulin glargine, duration of which covers up to 24 hours, was given once daily while 

detemir was given twice daily due to shorter duration of action. Five patients used 

glargine as mono-therapy (three patients at SVPH and two patients at MAH).  

 

Ultra-short-acting insulin (aspart, lispro, or glulisine) was administered as per sliding 

scale to control the symptoms of hyperglycemia and/or to prevent ketoacidosis. It was 

also given before each meal especially in patients with suppressed appetite or poor oral 

intake. Aspart as mono-therapy was administered to five patients (four patients at 

SVPH and one patient at MAH). 

 

Long-acting and ultra-short acting insulins were used together as basal-bolus regimen 

that mimic the physiological nature of insulin to cover the fluctuations in glucose 

levels after each meal (bolus- covered by the ultra-short preparations) as well as 

providing a constant insulin supply throughout the day (basal- achieved by the long-

acting form). Nine patients used insulin aspart and glargine (five patients at SVPH and 

four patients at MAH) and another two patients used aspart and detemir (both patients 

were type 1 diabetes and both were at SVPH). Two patients used Apidra® and 

glargine (one patient at each hospital). 

 

Short-acting insulin (Actrapid®) was given with glargine for two patients (one patient 

at each site). Intermediate insulin (isophane) regularly used in one patient at SVPH. 
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Mixed insulin preparations include Novomix® and Mixtard®. Novomix was given 

twice daily and has been taken by seven patients (five patients at SVPH and two 

patients at MAH). Mixtard was given to four patients (one patient at SVPH and three 

patients at MAH). One patient in the study has used Novomix® and long-acting 

glargine at SVPH. 

 

38 (26%) patients were receiving insulin therapy as mono-therapy. Insulin therapy was 

used more frequently at SVPH than MAH (24 patients received at least one type of 

insulin at SVPH versus 14 patients at MAH). Table 5.2 and Figure 5.1 show the 

different insulin types that were utilised at both hospitals and the number of patients 

who were managed with at least one type of insulin.  

 

Table 5.2 Insulin preparations used as mono or basal-bolus therapy with 
corresponding number of patients  

Insulin type Active ingredient 

or trade name 

No. of 

patients 

SVPH MAH 

Ultra-short acting insulin Aspart 16 11 5 

Lispro 0 0 0 

Glulisine 2 1 1 

Short-acting insulin Actrapid® 2 1 1 

Intermediate insulin Isophane 1 1 0 

Mixed insulin preparations Novomix® 8 6 2 

Mixtard® 4 1 3 

Long-acting insulin Detemir 2 2 0 

Glargine 19 11 8 
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Figure 5.1 Insulin only therapy utilised at SVPH and MAH  

 

5.2.2 Oral/ non-insulin therapy 

Most patients were treated with oral/non-insulin therapies. Refer to Table 1.4 in the 

Introduction (section 1.9) for oral/ non-insulin therapy available in Australia. Various 

oral anti-diabetic therapies were prescribed on different regimens as mono-therapy or 

in combination with other therapeutic groups for 46 (32%) patients from both SVPH 

and MAH (23 patients at each site). Metformin, in immediate or extended release 

formulation, as a monotherapy was the most commonly prescribed agent for a total of 

26 (18%) patients at both sites (14 patients at SVPH and 12 patients at MAH). This 

was followed by sulfonylureas given for 6 patients (3 patients at SVPH and 3 patients 

at MAH). DPP-4 inhibitors as a monotherapy were least prescribed (only two 

medication charts were found to be prescribed, one at each hospital). Dual or triple 

therapies included using metformin with sulfonylurea, metformin with DPP-4 

inhibitors/ GLP-1 agonists, sulfonylurea with DPP-4 inhibitors/ GLP-1 agonists, or 

triple therapy that included metformin, sulfonylurea, and DPP-4 inhibitors/ GLP-1 

agonists.  
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5.2.3 Insulin and oral/ non-insulin therapy 

A total of 25 (17%) patients were on a combination of insulin and oral antidiabetic 

therapies (12 patients from SVPH and 13 patients from MAH). Management regimens 

included the use of one or more types of insulin in combination with metformin, 

sulfonylurea, and/or DPP-4 inhibitors. The most prescribed combination was at least 

one type of insulin with metformin in 11 patients. Glargine was the most commonly 

prescribed type of insulin for 37 patients, 20 of which was given as basal-bolus 

regimen with insulin aspart, lispro, or glulisine. Followed by insulin aspart that was 

used in 24 patients, 18 of which was taken as basal-bolus with either glargine (in 16 

patients) or detemir (in 2 patients only). 14 patients were receiving Novomix® (one 

patient had it with Actrapid® and another patient had Novomix® with glargine).  

 

Table 5.3 and Figure 5.2 show the total insulin preparations used, as mono- and 

combined therapy, at both hospitals.  

 

 

Table 5.3 Total insulin preparations used (as mono and combined therapy) with 
corresponding number of patients 

Insulin type Active ingredient 

or trade name 

No. of 

patients 

SVPH MAH 

Ultra-short acting insulin Aspart 24 16 8 

Lispro 1 0 1 

Glulisine 2 1 1 

Short-acting insulin Actrapid® 3 1 2 

Intermediate insulin Isophane 1 1 0 

Mixed insulin preparations Novomix® 14 8 6 

Mixtard® 4 1 3 

Long-acting insulin Detemir 3 3 0 

Glargine 37 20 17 
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Figure 5.2 Total insulin therapy utilised at SVPH and MAH (as mono and 
combined therapy) 

 

In conclusion, Figure 5.3 provides an overview of the therapy used at each study site, 

dependent on whether it was: (i) insulin therapy only, (ii) oral and non-insulin therapy, 

and (iii) both insulin and oral/ non-insulin therapy. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.3 Insulin only, oral/non insulin and combination therapy at each site  
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5.2.4 New antidiabetic medications used in palliative care 

 

Refer to Table 1.8 in the Introduction (section 1.11.6) for the new antidiabetic agents 

available in Australia. Exenatide, linagliptin, saxagliptin, sitagliptin, and vildagliptin 

are the newer antidiabetic agents that were encountered to be used for patients included 

in this study. Chart review revealed that newer anti-diabetic agents were used in some 

patients at both hospitals. Seven (8%) patients at SVPH (Figure 5.4) received one new 

antidiabetic medication as a monotherapy or combined with other anti-diabetic 

therapeutic classes. Sitagliptin was documented in three patients’ charts and is the 

most prescribed at SVPH when compared to other agents from the same therapeutic 

class. Of the three patients, the first patient was taking sitagliptin as a triple therapy 

with metformin and sulfonylurea. The second patient was on sitagliptin with 

sulfonylurea and long-acting insulin detemir and the third patient was taking sitagliptin 

in combination with ultra-short acting insulin aspart and long-acting insulin glargine 

(basal bolus scheme) in addition to oral therapy of metformin and sulfonylurea. 

Linagliptin was documented in two charts. One patient was taking linagliptin as a 

monotherapy. The second patient was taking linagliptin with metformin. Galvumet® is 

an oral combined medicine that is composed of vildagliptin and metformin and was 

prescribed for one patient only. Lastly, one patient was taking trelagliptin as dual 

therapy with metformin.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.4 New diabetic medicines utilised at SVPH  
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At MAH, eight (13%) patients (Figure 5.5) were receiving one new agent as 

monotherapy or combined with their regular medications. Sitagliptin was most 

commonly prescribed, when compared to other agents from same class, for three 

patients. One patient was prescribed sitagliptin with metformin and long-acting insulin 

glargine. The second patient received a quadruple therapy of sitagliptin, metformin as 

extended release formula, sulfonylurea, and long-acting insulin glargine. The third 

patient was prescribed sitagliptin combined with metformin (Janumet®) as well as 

ultra-short acting insulin lispro and long-acting insulin glargine (basal bolus regimen). 

Vildagliptin was documented in two charts. In one chart, it was found to be taken as a 

monotherapy. In the second chart, it was combined with metformin as a single oral 

dosage form (Galvumet®). Exenatide is a non-insulin injectable medication that was 

found to be taken by two patients. Both patients were on exenatide as a dual therapy 

with metformin. Saxagliptin is a new agent as well that was taken by one patient as a 

dual therapy with sulfonylurea.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.5 New diabetic medicines utilised at MAH  

 

Sitagliptin is a commonly used DPP-4 inhibitor agent when compared with other 

agents from the same class. A total of six patients from both sites were prescribed with 

sitagliptin. Vildagliptin was used in three patients. Linagliptin and exenatide were used 

in six patients (two patients had taken one of the agents alone or along with their 

regular medications). Saxagliptin and trelagliptin were each prescribed once. None of 
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the SGLT-2 inhibitors agents were found to be used at either of the two sites. The 

newer insulin therapeutic agents, namely Degludec®, Ryzodeg® or Xyltophy® were 

also not used at either site, however these are not currently available in Australia.  

 

5.2.5 The stage at which antidiabetic agents were ceased prior to death 

Before death, a number of patients’ medications were discontinued. This includes 

insulin preparations and/or other antidiabetic agents. A total of 71 medications from 

various antidiabetic therapeutic classes were stopped for 46 (32%) patients (27 patients 

from SVPH and 19 patients from MAH). Metformin was the most frequently stopped 

medication in 24 patients. It was followed by the sulfonylureas (SU) (14 patients), 

long-acting insulin glargine (9 patients), ultra-short insulin (8 patients – one of which 

is glulisine and the remaining are aspart), DPP-4 inhibitors (8 patients), mixed insulin 

(6 patients – one of which is Mixtard® and the remaining are Novomix®), and neutral 

insulin and TZD (one patient in each class). Table 5.4 details each medication class 

and the average number of days it was ceased before death as well as the standard 

deviation and the range.  

 

Table 5.4 Stage at which anti-diabetic agents were stopped prior to death 

Medication class No. of patients Mean ± SD Range 

Biguanides (metformin) 24 11.3 ± 15.5 1 - 75 

SU 14 20 ± 14.5 1 to 42 

Long-acting insulin 9 3.4 ±  2.4 1 to 7 

Ultra-short acting insulin 8 6.8 ± 4.9 1 to 13 

DPP-4 8 15.7 ± 19.4 1 to 42 

Mixed insulin 6 7.2 ± 2.5 4 to 11 

Short-acting insulin 1 - - 

 

In a few cases (n = 4), two patients from SVPH and two patients from MAH, insulin 

therapy was started/restarted prior to death. In SVPH, one patient received long-acting 

insulin glargine one day only prior to death. Another patient started ultra-short acting 
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insulin aspart 17 days prior to death. At MAH, two patients were on long-acting 

insulin glargine prior to death, dates were not indicated.   

 

5.3 Frequency of BSL monitoring 
The average of BSL monitoring frequency was three with a range of one to six times 

per day. The highest BSL recorded was 33.1 mmol/L and the lowest BSL recorded was 

1.8 mmol/L. BSL targets were clearly identified for a few patients. BSL targets were 

(>4 to <14), (> 4 to < 15), (> 5 to < 15), (> 6 to <15), (>10 to <15), (> 15), and (12 to 

18) mmol/L. BSL monitoring was stopped in 23 of the cases due to stable readings. 

The BSL mean recorded at SVPH for those charted was 15.8 with a SD of ± 6.8. The 

maximum BSL recorded was 33.1 and the minimum was 1.8 mmol/L (few records 

showed HIGH in the chart which indicated that the blood glucose levels were too high 

for the device to be able to read). The total number of BSL greater than 15 mmol/L 

was 371. The total number of BSL lower than 5 mmol/L was 115 readings. 

 

According to MAH records, the maximum BSL recorded was 30 mmol/L and the 

minimum was 2.2 mmol/L. The BSL average was 11.2 with SD of ± 12.8. The total 

number of BSL greater than 15 mmol/L was 248. Whereas, the total number of BSL 

reading less than 5 mmol/L was 65 readings. 

 

In some cases, BSL was discontinued due to stable levels. At SVPH, BSL was 

discontinued in 22 patients. The range was from zero (same day of rest in peace) to 30 

days. BSL was discontinued one day prior to death (n=7), the same day of death (n=2), 

two days prior to death (n=2), seven days prior to death (n=2) and 30 days prior to 

death (n=2). Other periods cited for one patient each included 4, 5, 14, 15, 20, and 27 

days. At MAH, only two patients were found where BSL was discontinued prior to 

death. BSL was discontinued two days prior to death for one patient and seven days 

prior to death for the other patient. 

 

5.3.1 Cases where a medical doctor needed to be notified of BSL levels 

For some cases, it was mentioned in the charts that a medical doctor (MD) needed to 

be notified or contacted when BSL reached certain levels based on the treating 

physician’s decision. The notified MD would then take further actions to resolve the 

acute condition. Two cases indicated that the MD will be notified if BSL > 20 mmol/L. 
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Another two cases indicated the MD to be contacted if BSL > 23 and > 25 mmol/L 

respectively. For one case, the MD was to be notified when two consecutive BSLs > 

12 mmol/L. Another case required the MD to be notified when BSL reached 12 

mmol/L. One chart record showed a BSL range of 12 – 18 mmol/L to be accepted. The 

last chart advised to notify the MD if BSL was less than 4 or greater than 14 mmol/L. 

 

5.4 Actions taken to manage hyperglycaemia  
For the majority of patients 63 (43%), ultra-short or short-acting insulins were given as 

per sliding scale to manage elevated blood glucose levels. Novorapid® (insulin aspart) 

was predominantly prescribed and Actrapid® (neutral insulin) was only used in eight 

patients (four patients from each site). 

 

5.4.1 Sliding scale regimens 

The insulin sliding scale is a technique that is used to adapt blood glucose levels 

abnormalities with the aim to achieve glycaemic control in order to overcome 

complications associated with hyperglycaemia i.e. HHNS or DKA. The threshold of 

high blood glucose levels vary depending on the decision of the treating physicians. 

The results did not show consistency, within the same facility or when compared to the 

other site, with the elevated glucose levels at which insulin will be started. They also 

did not agree on the dose of insulin to be administered. However, there was a mutual 

agreement on the type on insulin chosen to treat hyperglycemia. Table 5.5 and Table 

5.6 respectively show the corresponding patient cases at SVPH and MAH that were on 

insulin as per sliding scales. 

 

It was noted that 17 patients at MAH were previously on insulin therapy before 

initiating the sliding scale protocol, while the remaining four patients were receiving 

oral therapy only. Three cases were not included in Table 5.6. In the first case, 

Actrapid® was prescribed on the sliding scale if blood glucose levels reach 21 mmol/L 

or higher. The patient refused to check BSL and consequently the doctors decided to 

stop all insulin types, including glargine and to continue with oral agents. The second 

case scenario, insulin aspart was prescribed as per sliding scale. However, four units 

were given only once when BSL was 16.4 mmol/L. Insulin glargine alone was 

continued despite elevated BSL that reached 20.2 mmol/L. Similarly with the third 
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case, two units of insulin aspart administered once only when BSL reached 18.8 

mmol/L. 

 

Table 5.5 Subcutaneous insulin as per sliding scale in patients SVPH 

Case Diabetes 
type 

Glucose 
levels for 
insulin 
intervention 

Insulin 
type 

Sliding 
Scale 
protocol 

Insulin 
dose 

Regular 
medications to 
control Diabetes 

1 2 16.1 Aspart 16.1 – 20 
> 20 

6 
8 

Insulin glargine 
Glibenclamide 

2 2 16.1 Neutral 16.1 – 20 
> 20 

6 
8 

Metformin XR 
Linagliptin 

3 2 12.1 Aspart 
12.1 – 16 
16.1 20 

> 20 

4 
6 
8 

Novomix 30/70® 
Gliclazide 

4 2 12.1 Aspart 
12.1 – 16 
16.1 – 20 

> 20 

4 
6 
8 

Insulin glargine 
Metformin XR 

5 2 16.1 Aspart 16.1 – 20 
> 20 

2 
4 Insulin aspart 

6 2 21.1 Neutral N/A N/A Insulin glargine 
Metformin 

7 2 16.1 Aspart 16.1 – 20 
> 20 

4 
6 

Insulin aspart 
Insulin glargine  
Metformin XR 
Gliclazide 
Sitagliptin 

8 2 16.1 Aspart 16.1 – 20 
> 20 

4 
6 None 

9 2 NA Aspart N/A N/A 

Patient self-
managed insulin 
intake 
Metformin 

10 2 8.1 Aspart 

8.1 – 12 
12.1 – 16 
16.1 – 20 

> 20 

2 
4 
6 
8 

Insulin aspart 
Insulin glargine 

11 2 12.1 Aspart 12.1 – 20  4 Gliclazide 

12 2 16.1 Aspart 16.1 – 20 
> 20 

4 
6 

Novomix 30/70® 
Metformin 

13 2 8.1 Aspart 
8.1 – 12 
12.1 – 16 
16.1 – 20 

1 
2 
3 

Isophane 
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> 20 4 

14 2 16.1 Aspart 16.1 – 20 
> 20 

4 
6 

Novomix 30/70® 

15 2 16.1 Aspart 16.1 – 20 
> 20 

1 
2 

Insulin aspart 
Insulin glargine 

16 2 16.1 Aspart 16.1 – 20 
> 20 

3 
6 Insulin aspart 

17 2 16.1 Aspart 16.1 – 20 
> 20 

4 
6 Insulin glargine 

18 2 15.1 Aspart 15.1 – 20 
> 20 

8 
12 

Insulin aspart 
Insulin glargine 
Metformin 

19 2 15.1 Neutral 15.1 – 20 
> 20 

4 
8 

Neutral insulin 
Insulin glargine 

20 2 12.1 Aspart 
12.1 – 16 
16.1 – 20 

> 20 

2 
4 
6 

Insulin glargine 

21 1 12.1 Aspart 
12.1 – 16 
16.1 – 20 

> 20 

4 
6 
8 

Insulin aspart 
Insulin detemir 

22 2 16.1 Aspart 16.1 – 20 
> 20 

4 
4 

Gliclazide 
Trelagliptin 

23 2 16.1 Aspart 16.1 – 20 
> 20 

4 
6 

Insulin glargine 
Metformin 

24 2 16.1 Aspart 16.1 – 20 
> 20 

2 
4 

Metformin XR 
Glimepiride 
Sitagliptin 

25 1 16.1 Aspart 16.1 – 20 
> 20 

4 
6 

Insulin aspart 
Insulin detemir 

26 2 16.1 Aspart 16.1 – 20 
> 20 

4 
6 None 

27 2 16.1 Aspart 16.1 – 20 
> 20 

4 
6 

Insulin aspart 
Insulin glargine 

28 2 16.1 Aspart 16.1 – 20 
> 20 

4 
8 

Mixtard 30/70® 

29 2 16.1 Aspart 16.1 – 20 
> 20 

8 
10 

Insulin aspart 
Insulin glargine 

30 2 16.1 Aspart 16.1 – 20 
> 20 

6 
8 

Novomix 30/70® 
 

N/A: Not applicable, XR: Extended release 
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Table 5.6 Subcutaneous insulin as per sliding scale protocol at MAH 

Case Diabetes 
type 

Glucose 
levels for 
insulin 

intervention 

Insulin 
type 

Sliding 
Scale 

protocol 

Insulin 
dose 

Regular 
medications to 
control Diabetes 

1 2 8.1 Neutral 

8.1 – 12 
12.1 - 16 
16.1 – 20 

> 20 

2 
4 
6 
8 

Insulin glargine 

2 2 8.1 Aspart 

8.1 – 12 
12.1 - 16 
16.1 – 20 

> 20 

2 
4 
6 
8 

Insulin glargine 
Gliclazide 

3 2 12.1 Aspart 
12.1 – 16 
16.1 20 

> 20 

2 
4 
6 

Insulin aspart 
Insulin glargine 

4 2 8.1 Aspart 

8.1 – 12  
12.1 – 16 
16.1 – 20 

> 20 

2 
4 
6 
8 

Insulin Aspart 

5 2 8.1 Aspart 

8.1 – 12 
12.1 – 16  
16.1 – 20 

> 20 

1 
2 
3 
4 

Novomix 30/70® 
Metformin 

6 2 8.1 Aspart 

8.1 – 12 
12.1 – 16 
16.1 – 20 

> 20 

2 
4 
6 
8 

Novomix 30/70® 
Metformin 

7 2 > 14 Aspart > 14 5 Novomix 30/70® 

8 2 10 Aspart 

10 – 12 
12.1 – 16 
16.1 – 20 

> 20 

2 
3 
4 
5 

Mixtard 30/70® 

9 2 8.1 Aspart 

8.1 – 12 
12.1 – 16 
16.1 – 20 

> 20 

4 
6 
6 
8 

Insulin aspart 
Insulin glargine 

10 2 8.1 Aspart 

8.1 – 12  
12.1 – 16 
16.1 – 20 

> 20  

2 
4 
6 
6 

Galvamet® 

11 2 8.1 Aspart 

8.1 – 12 
12.1 – 16  
16.1 – 20 

> 20 

2 
4 
6 
8 

Insulin aspart 
Insulin glargine 
Metformin 
Glibenclamide 
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12 2 12.1 Aspart 
12.1 – 16 
16.1 – 20 

> 20 

1 
2 
4 

Metformin XR 

13 2 16.1 Aspart 16.1 – 20 
> 20 

1 
2 

Insulin glulisine 
Insulin glargine 
(Glulisine was 
ceased and 
changed to Neutral 
as per sliding 
scale) 

14 2 12.1 Aspart 
12.1 – 16  
16.1 – 20 

> 20 

2 
4 
6 

Insulin aspart 
Insulin glargine 
Metformin XR 
Gliclazide 

15 2 8.1 Aspart 

8.1 – 12 
12.1 – 16  
16.1 – 20 

> 20 

2 
4 
6 
8 

Metformin XR 

16 2 8.1 Aspart 

8.1 – 12 
12.1 – 16  
16.1 – 20 

> 20 

4 
6 
8 
10 

Insulin aspart 
Insulin glargine 

17 2 8.1 Aspart 

8.1 – 12 
12.1 – 16  
16.1 – 20 

> 20 

2 
4 
6 
8 

Novomix 30/70® 
Metformin 

18 2 8.1 Aspart 

8.1 – 12 
12.1 – 16  
16.1 – 20 

> 20 

1 
2 
4 
6 

Neutral insulin 
Insulin glargine 

19 2 8.1 Aspart 

8.1 – 12 
12.1 – 16  
16.1 – 20 

> 20 

2 
4 
6 
8 

Novomix 30/70® 

20 2 8.1 Aspart 

8.1 – 12 
12.1 – 16  
16.1 – 20 

> 20 

3 
6 
9 
12 

Insulin glargine 
Metformin XR 
Glimepiride 
Sitagliptin 

21 2 12.1 Aspart 
12.1 – 16  
16.1 – 20 

> 20 

2 
4 
6 

Glipizide 

 

XR: Extended release 
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5.4.2 Patients’ regular medications 

Twenty four patients were receiving at least one type of insulin before starting the 

sliding scale protocol in order to overcome the hyperglycaemic state. Four out of the 

30 patients at SVPH were on oral therapy only, but insulin as per sliding sale was 

prescribed due to elevated blood glucose levels. One patient started insulin as per 

sliding scale when BSL increased above 12 mmol/L. The remaining three patients 

started insulin therapy as per sliding scale when BSL exceeded 16.1mmol/L. Lastly, 

two patients who were only were not receiving any anti-diabetic medications were 

given subcutaneous (SC) insulin as per sliding scale. 

 

5.4.3 Hyperglycemia threshold for insulin intervention 

A total of 55 patients were treated with ultra-short acting insulin aspart and eight 

patients were treated with neutral insulin as per sliding scale to manage high glucose 

blood levels. However, the threshold at which insulin therapy would be administered 

was not consistent within the same facility or when compared to the other site. Table 

5.7 provides a comparison of both hospitals. It shows BSL levels at which a 

supplementary dose of insulin was administered and number of patients treated. 

 

Table 5.7 BSL threshold that required insulin intervention and corresponding 
patient numbers at both SVPH and MAH 

BSL threshold 

(mmol/L) 

Patients at 

SVPH 

Patients at 

MAH 

Total No. 

of patients 

8.1 2 15 17 

10  1 1 

12.1 5 4 9 

>14  1 1 

15.1 2  2 

16.1 19 1 20 

≥ 21 1 1 2 

 Total = 52 
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5.4.4 Symptoms related to hypo- and/or hyperglycemia documented in the 

clinical notes 

Symptoms associated with hypo- or hyperglycemia were not detailed in the charts 

reviewed. However, actions taken to manage acute incidents were recorded. The 

incidents were mainly detected through regular BSL finger prick monitoring. Table 5.8 

and Table 5.9 show individual cases with quotes from the patients’ charts for SVPH 

and MAH respectively. One patient only at MAH was described to be drowsy when 

BSL levels reached 2.5 mmol/L and insulin was then withheld.  

 

Table 5.8 Management of hypo- and hyper-glycaemia at SVPH 

Case Acute incident 
BSL 

(mmol/L) 
Action taken/ documentations as indicated per 
clinical notes 

1 Hypoglycaemia 3.9 “Lemonade was given” 

2 Hyperglycaemia 21.2 
“Patient consumed chocolate and sweets. 6 units 
of Actrapid® given – education was provided” 

3 Hypoglycaemia 4.7 
“Insulin withheld – BSL checked after four hours, 
increased to 9.2” 

4 Hypoglycaemia NA 

“Patient contacted ward requesting to be 
admitted due to hypoglycaemia. Staff suggested to 
eat. Patient stated not much food left at home, 
eating some lollies” 

5 Hypoglycaemia 3.6 
“Patient refused food, encouraged to drink and 
then had lunch” 

6 Hypoglycaemia 
3.7 

 
3.5 

“Hypoglycaemic protocol done. BSL was then 
increased to four times a day” 
“Juice + toast given. Hypos asymptomatic early 
morning” 

7 Hypoglycaemia  

“Patient was asymptomatic. A glass of cordial 
and jelly beans offered by nursing staff. BSL was 
rechecked after 15 minutes = 4.2mmol/L. Patient 
advised to withheld insulin. Insulin was 
administered again when BSL reached 11.2 and 
patient ate well. BSL checked at 2:00 am for 
nocturnal hypoglycaemia. Juice given when 
patient had hypo (orange/ apple juice) and 
yogurt”. 
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Table 5.9 Management of hypo- and hyper-glycaemia at MAH 

Case Acute incident BSL 
(mmol/L) 

Action taken/ documentations as indicated per 
clinical notes 

1 Hypoglycaemia  

Patient had hypoglycaemic episodes. Insulin 
therapy was changed to basal-bolus Lantus® and 

Apidra® (long-acting insulin glargine and ultra-

short acting insulin glulisine). BSL to be taken 
overnight”.  

2 Hyperglycaemia 22.5 

“Ketones detected and MD notified” MD 
Recommendations: “Sliding scale Novorapid® 

with medications to assess insulin requirement. 
Treating team to consider increasing regular 
Novomix® if appropriate”. 

3 Hyperglycaemia  
“Patient febrile overnight, nil nausea and 
vomiting. Withhold Lantus®”. 

4 Hypoglycaemia 4.4 
“Cease insulin, restart at lower dose if BSL > 15. 
Patient with poor oral intake”. 

5 Hypoglycaemia 

2.2 
 
 

2.4 

“Consultant notified. IVF (intravenous fluids) 
and dextrose 4% bolus. BSL increased to 4.6 half 
an hour post dextrose”. 
“Patient was given lemon cordial drink + biscuits 
+ cake and dinner. BSL rechecked after 35 
minutes, was 10.2”. 

 

 

5.4.5 BSL margins and related medications and/or management 

Table 5.10 and Table 5.11 show for SVPH and MAH respectively, the total BSL 

fluctuations per patient (between > 15mmol/L and < 5mmol/L), and possible causes 

for each state including corticosteroid therapy as a causative factor of hyperglycaemia, 

subcutaneous insulin that has a potential to cause hypoglycaemia, and related 

medications. 
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Table 5.10 BSL margins and related medication and management at SVPH  

Case 

Number 
of 
BSL > 15 
mmol/L 

Number 
of BSL < 
5 mmol/L 

Corticosteroid 
therapy 

Subcutaneous 
insulin as per 
sliding scale 

Regular 
medications 

1 7 0 N Y Novomix 

2 0 3 Y N Metformin XR 

3 0 1 N N Novomix 

4 2 0 N N Aspart 

5 4 0 Y N Glargine - SU 

6 8 0 Y N Novomix - SU 

7 8 0 N N 
Aspart – glargine – 

Metformin XR 

8 0 2 N Y 
Glargine – 

Metformin XR 

9 1 0 Y N Aspart 

10 13 2 Y Y 
Glargine - 

Metformin 

11 21 1 Y N 

Aspart – glargine – 

metformin XR – 

SU – DPP-4 

inhibitor 

12 0 2 N Y Novomix 

13 3 0 Y Y None 

14 32 0 Y Y Metformin XR 

15 0 1 N Y SU 

16 0 1 N N Metformin 

17 0  28 N N Novomix - glargine 

18 3 1 N Y Novomix 

19 0 2 Y N Isophane 

20 3 2 Y N Novomix 

21 0 1 N N 
Detemir – SU – 

DPP-4 inhibitor 

22 9 0 N Y Aspart – glargine - 
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Metformin 

23 2 0 N N Glulisine - glargine 

24 16 0 Y N Aspart - glargine 

25 45 0 Y N Glargine 

26 0 1 N Y 
Aspart – glargine - 

metformin 

27 24 3 Y Y 
Aspart – glargine - 

metformin 

28 0 1 N Y None  

29 3 0 Y N Metformin 

30 2 2 Y Y Glargine 

31 0 1 N Y Metformin 

32 15 17 Y Y Aspart - detemir 

33 1 6 N Y Metformin - SU 

34 0 2 Y N SU 

35 1 0 N Y None 

36 6 1 Y N 
Glargine - 

metformin 

37 3 9 Y Y Metformin - SU 

38 21 6 Y N Aspart 

39 8 1 N Y Aspart 

40 47 2 Y N  Aspart - glargine 

41 28 2 N Y Mixtard 

42 9 0 N Y Metformin  

43 1 0 N N None 

44 24 2 Y N Aspart - glargine 

45 1 1 Y N Novomix 
 

SU: sulfonylureas, XR: Extended release 
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Table 5.11 BSL margins and related medication and management at MAH 

Case 

Number 

of 

BSL > 15 

mmol/L 

Number 

of BSL < 

5 mmol/L 

Corticosteroid 

therapy 

Subcutaneous 

insulin as per 

sliding scale 

Regular 

medications 

1 5 0 Y Y Glargine 

2 11 5 Y N Glargine - SU 

3 19 9 Y Y Aspart – glargine  

4 5 0 N Y None 

5 11 4 N Y Aspart - glargine 

6 7 0 Y Y Metformin  

7 27 0 Y Y Novomix 

8 14 0 Y Y 
Novomix - 

metformin 

9 8 4 Y Y Novomix 

10 3 3 Y N Mixtard 

11 7 0 Y Y Aspart 

12 62 0 Y Y 
Aspart – glargine – 

metformin - SU 

13 5 0 N Y 

Glargine – 

metformin XR – 

DPP-4 inhibitor 

14 0 1 Y Y Glulisine - glargine 

15 3 1 Y Y 
Aspart – glargine- 

metformin 

16 5 0 N N 
Metformin XR - 

Exenatide 

17 9 1 Y Y 

Aspart – glargine – 

metformin XR – 

SU  

18 0 1 Y N Metformin XR 

19 16 0 Y Y Aspart - glargine 

20 10 0 Y N Actrapid – 
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Novomix – SU – 

metformin XR 

21 2 1 Y N 
Novomix - 

metformin 

22 0 3 Y Y Actrapid - glargine 

23 0 19 Y N Mixtard 

24 11 0 Y Y 

Glargine – SU – 

metformin XR – 

DPP-4 inhibitor 

25 1 6 Y Y SU 

26 0 1 Y N Metformin XR 

27 7 6 Y N 
Lispro – glargine – 

Janumet  
 

SU: sulfonylureas, XR: Extended release 

 

At SVPH, 371 BSL readings above 15mmol/L were recorded for 32 patients. The 

maximum number of highest BSL readings recorded per one patient was 47 and the 

minimum was 0, while 115 BSL readings below 5 mmol/L were recorded for 29 

patients. The maximum number of low BSL readings recorded per one patient was 28 

and the lowest was 0. Of those patients, 16 experienced both BSL extremes. The mean 

and SD BSL recorded at SVPH for those charted was 15.8 ± 6.8. The maximum BSL 

recorded was 33.1 and the minimum was 1.8 mmol/L (few records showed HIGH in 

the chart which indicated that the blood glucose levels were too high for the device to 

be able to read).  

 

According to MAH records, the total number of BSL greater than 15 mmol/L was 248, 

recorded for 22 patients. The maximum number of highest BSL readings recorded per 

one patient was 62 and the minimum was 0, whereas the total number of BSL readings 

lower than 5 mmol/L was 65 readings recorded for 15 patients. The maximum number 

of low BSL readings recorded per one patient was 19 and the lowest was 0. Of those 

patients, 10 experienced both BSL extremes. The mean and SD BSL recorded at MAH 

was 11.2 ± 12.8. The maximum BSL recorded was 30 mmol/L and the minimum was 

2.2 mmol/L.  
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5.5 The pattern of change of blood glucose levels in patients on 

corticosteroid medication 
 

A total of 74 (51%) patients were on corticosteroids either continuously or at a certain 

stage of their treatment. It was found in the history of the admission profile at SVPH 

that three patients developed diabetes secondary to corticosteroid therapy. 

 

5.5.1 Corticosteroid medications found to be used and corresponding number of 

patients  

 

Refer to Table 1.9 in the Introduction (section 1.11.7) for the corticosteroids available 

in Australia including the common brands (trade names), the available strength and 

volume. This section also includes Table 1.10 which shows the equivalent anti-

inflammatory dose of corticosteroids, their glucocorticoid and mineralocorticoid 

activity and route of administration. 

 

At SVPH, 38 (45%) out of 85 patients were on corticosteroids as long or short term 

therapy. Dexamethasone appeared to be widely prescribed for a total of 26 patients out 

of 38. It was ceased in 10 patients, and was on a weaning plan for six patients out of 

the 26 patients who took dexamethasone. This was followed by prednisolone; 

prescribed for 10 patients out of the 38. Prednisolone was ceased in five patients of 

that group, one of which was ceased due to the patient being unable to swallow. It was 

on a weaning plan for two patients. Hydrocortisone and prednisone were the least 

prescribed. One prescription for hydrocortisone only found in one of the charts and it 

was ceased later during the therapy. Prednisone was found to be taken by one patient. 

 

At MAH, it was found that 36 (60%) patients were on corticosteroids. Dexamethasone 

was the most common utilised agent, taken by 32 patients. 10 patients out of the 32 

took dexamethasone intermittently prior to chemotherapy to overcome drugs adverse 

events. Dexamethasone was on a weaning plan for four patients and ceased in one 

patient. Two patients were taking hydrocortisone. One patient was taking 

prednisolone. It was also found that one patient was taking both prednisone and 

dexamethasone. 
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5.5.2 Changes in BSL and actions taken after corticosteroids-induced 

hyperglycaemia 

 

At SVPH, changes in BSL after starting corticosteroids were confirmed in six cases, 

however actions taken were only recorded for five cases. Actions taken varied 

depending on the treating physician’s decision. In one case, it was clearly indicated 

that the patient experienced “steroid-induced hyperglycaemia”. The BSL had increased 

and the treating team decided to start metformin and the long-acting insulin, glargine. 

In the second case, the dexamethasone dose was reduced from 4 mg to 2 mg to resolve 

elevated BSL. For the third case, BSL fluctuations were observed after four days of 

initiating corticosteroid therapy. The clinical notes reported that the patient was self-

titrating insulin and dexamethasone. For the fourth patient, BSL changes started six 

days after the first dose of dexamethasone. Eight units of ultra-short acting insulin 

aspart were administered and dexamethasone was given on a weaning plan. The fifth 

patient experienced hyperglycemia one day after starting corticosteroid therapy 

(dexamethasone). The dexamethasone dose was reduced from 40 mg to 10 mg after 

four days.  

 

At MAH, changes in BSL and time lapse were not encountered. However, five cases at 

MAH clinical records indicated fluctuations in glucose levels after administering 

corticosteroids. Thus, actions taken to resolve BSL fluctuations were found in four 

charts. In two charts, it was stated that BSL had increased and therefore the dose of the 

long-acting insulin (glargine) was increased on dexamethasone administration days to 

control hyperglycaemia. In the second patient, the usual dose of the ultra-short acting 

insulin (aspart), in addition to a supplemental correction dose, were administered to 

resolve hyperglycaemia. In the third case, the dexamethasone dose was reduced from 4 

mg to 2 mg due to hyperglycaemia.  

 

  



63 
 

5.5.3 Corticosteroid therapy and hypoglycaemic incidents 

 

Table 5.12 and Table 5.13 show the number of patients who were on corticosteroid 

therapy and happened to have BSL readings lesser than 5mmol/L at SVPH and MAH 

respectively.  

 

Table 5.12 Number of patients on corticosteroid therapy with BSL readings less 
than 5 mmol/L at SVPH 

Case 
DM 
Type 

Lowest 
BSL 

Total 
BSL< 

5mmol/L 

Corticosteroid 
therapy 

 
Regular 
medications 

S/C 
sliding 
scale 

insulin 
1 2 3.9 3 Y Metformin XR None 

2 2 4.3 2 Y 
Metformin - 
glargine 

Neutral 

3 2 4.9 2 Y Novomix® None 

4 2 4.8 1 Y None None 

5 2 3.9 3 Y 
Aspart – 
glargine – 
metformin 

Aspart 

6 2 3.8 2 Y Glargine None 
7 2 4.9 1 Y Metformin None 

8 1 2.7 17 Y 
Aspart – 
Detemir 

Aspart 

9 2 3.9 6 Y 
Metformin – 
gliclazide 

None 

10 2 3.2 9 Y 
Metformin XR- 
Glimepiride 

Aspart 

11 Unknown 4.3 1 Y 
Aspart – 
glargine 

Aspart 

12 2 3.5 2 Y Mixtard® Aspart 
 

SC: Subcutaneous, XR: Extended release 
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Table 5.13 Number of patients on corticosteroid therapy with BSL readings less 
than 5 mmol/L at MAH 

Case 
DM 
Type 

Lowest 
BSL 

Total 
BSL< 

5mmol/L 

Corticosteroid 
therapy 

 
Regular 
medications 

S/C 
sliding 
scale 

insulin 

1 2 2.6 9 Y 
Aspart – 
glargine 

Aspart 

2 2 2.5 4 Y 
Aspart – 
glargine 

Aspart 

3 2 4.8 1 Y Metformin None 

4 2 3.6 4 Y Novomix® Aspart 

5 2 4.6 1 Y None None 

6 2 3.9 1 Y 
Glulisine – 
glargine 

Neutral 

7 2 4.8 1 Y 
Aspart – 
glargine – 
metformin 

Aspart 

8 2 4.8 1 Y 

Aspart – 
glargine – 
metformin XR- 
gliclazide 

Aspart 

9 2 4.4 3 Y 
Neutral – 
glargine 

Aspart 

10 2 2.9 6 Y Glipizide Aspart 
 

SC: Subcutaneous, XR: Extended release 

 

A total of 74 patients from both hospitals were on corticosteroid therapy. 22 patients 

(12 from SVPH and 10 from MAH) had BSL readings below 5mmol/L while they 

were on corticosteroid therapy (15% of patients out of the total population and 30% 

out of the total patients on corticosteroids). One of these patients at SVPH was a type 1 

diabetic. The lowest BSL reading recorded was 2.5 mmol/L. 14 patients were on 

insulin therapy (either one insulin type alone or combined as basal-bolus or biphasic 

mixed insulin). Five patients were taking insulin aspart with insulin glargine. Two 

patients were on insulin glargine. One patient was taking insulin aspart, insulin 

glargine, sulfonylurea, and metformin. Two patients were on mixed insulin 
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preparations (Novomix® and Mixtard®). One patient was taking neutral insulin with 

insulin glargine. One patient was taking insulin glulisine with insulin glargine. One 

patient (type 1 diabetic) was taking insulin aspart and insulin detemir. Six patients 

were on oral medications. Three patients were on metformin. Two patients were on 

dual therapy of metformin and sulfonylurea. One patient was on sulfonylurea and two 

patients were not taking any medication to treat diabetes. We estimated that BSL 

reading less than 5 mmol/L may pose risk of hypoglycaemia, predominantly in those 

patients whom BSL were persistently elevated. 

 

At SVPH, 12 patients had hypoglycaemic episodes while they were on corticosteroid 

therapy. Five hypoglycaemic episodes were confirmed in the charts for five different 

patients. BSL readings of patients’ experienced hypoglycaemic episodes were 3.9, 3.9, 

2.8, 3.9, and 3.5 mmol/L. All patients were asymptomatic or nothing was recorded 

with regards to hypoglycaemia symptoms. The patient abnormalities and potential 

causes that may contribute to hypoglycaemia included: (i) five patients out of the 12 

patients had abnormal hepatic function, (ii) two patients had abnormal renal function, 

(iii) one patient had abnormal hepatic and renal function, (iv) one patient showed 

erratic appetite, and (v) one patient had difficulty swallowing. No potential causes for 

the remaining two cases were encountered. 

 

At MAH, 10 patients had hypoglycaemic episodes while they were on corticosteroid 

therapy. Hypoglycaemic episodes were confirmed in three charts of three different 

patients, one of which had persistent hypoglycaemia. One patient was described to be 

drowsy when BSL dropped to 2.5 mmol/L. The patient abnormalities and potential 

causes that may contribute to hypoglycaemia included: (i) two patients had abnormal 

renal function, (ii) one patient had abnormal hepatic function, (iii) one patient had 

abnormal hepatic and renal function, and (iv) one patient was reported as “not 

cooperating with swallowing”. No potential causes for the remaining four cases were 

encountered.  
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6 Discussion 
 

This study aimed to evaluate the current prescribing practices in diabetes at end of life. 

A total of 145 charts were retrospectively evaluated across two hospitals based in 

Queensland, Australia. The study highlighted evidence and practice challenges 

surrounding antidiabetic medication usage, corticosteroid usage and current practices 

in the management of diabetes in a complex and vulnerable patient group.  In the 

terminal stage of life, the optimal diabetes management options are narrow, partially 

due to the change in pharmacokinetic and pharmacodynamic parameters. The goal of 

diabetes treatment is now shifted from preventing or delaying micro- and 

macrovascular complications to avoiding hypoglycaemia and overwhelming osmotic 

symptoms associated with hyperglycaemia while maintaining minimum monitoring 

frequency.47 The present study highlights the lack of consensus on best practice for 

management of diabetes in terminally ill patients. The management approach varied 

across the study sites. 

There was no significant difference between the two study sites in terms of the age of 

the patients, type of diabetes, therapy received for diabetic management, number of 

days from admission until death or the number of patients who had passed away and 

those that were still alive at the time of assessment. However, significant differences 

were seen between the number of male and female participants at each site. Further 

statistical analysis was not possible to determine any significant difference between 

male and female participants in terms of the different medicines prescribed for the 

management of diabetes, the monitoring parameters and the pattern of change in 

glucose levels in patients on corticosteroid medication, due to the small sample size 

across the wide variety of medicines prescribed. 

Previous studies have discussed the available insulin options in palliative care based on 

their pharmacodynamics properties,22, 26, 41, 48, 49 and have shown a preference to use 

insulin therapy at this stage due to its relative safety and efficacy in managing 

significantly high blood glucose levels. Ultra-short insulins can be injected 

immediately before meal or postprandially due to the rapid onset of action that takes 

place within 0.25 to 0.5 hours. The maximum peak occurs within one to two hours and 

the total duration of action lasts for three to five hours. Hence they can be administered 
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with meals especially when appetite becomes erratic in some patients. If 

hyperglycaemia was observed to occur after food, then the addition of ultra-short 

acting insulin will be recommended in this case for better postprandial glucose 

control.21, 41, 49 Long-acting insulins such as glargine or detemir have advantageous 

peak-less pharmacodynamics and are less likely to cause hypoglycaemia. However, 

Insulin glargine is favoured over detemir due to its simplified dosing profile. Glargine 

is administered once a day because it has longer duration of action that provides 22-24 

hours basal insulin coverage, while detemir covers 14-24 hours and it is administered 

twice a day. It is possible to add long acting insulin to ultra-short acting insulin if 

fasting blood glucose levels are elevated (basal-bolus regimen) to cover basal as well 

as postprandial insulin requirements.26, 35, 48 The use of intermediate insulin 

preparations and premixed preparations pose a higher risk of causing hypoglycaemia 

due to their unpredictable peak that may occur within 4-8 hours after dose 

administration, which possibly goes undetected while the patient is asleep. 

Furthermore, NPH insulin is subject to a significant dose variability which can 

influence dose precision owing to inadequate suspension homogeneity.26  

 

The primary findings of this study confirm the fact that insulin therapy might be the 

preferred management choice. Insulin was found to be more frequently used to achieve 

glycaemic control than other available therapy options.  26% of patients received at 

least one type of insulin as monotherapy and 17% of participants used insulin in 

combination with other therapeutic classes, compared to 32% of patients who received 

oral and/or non-insulin therapies only. Forty-five patients at both sites used at least one 

type of bolus and/or basal insulin, as mono- or combined therapy to mimic the 

physiological insulin mechanism. A total of 18 patients from both sites used 

intermediate insulin or pre-mixed insulin preparations. This suggests that the use of the 

ultra-short insulin aspart with or without the addition of long acting insulin glargine is 

the preferred regimen over the intermediate and biphasic pre-mixed insulin 

preparations perhaps for safety reasons. Insulin aspart and/or insulin glargine are 

suggested to be the optimal insulin types to be used in palliative care. 

 

Patient compliance has a significant impact on medication usage during terminal 

illness. It is common in terminal illness that alterations in gastrointestinal dynamics 

may result in nausea, vomiting, abnormal gastrointestinal motility, or bowel 
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obstruction which affects the absorption of medications and nutrients. Furthermore, 

there is high incident of hepatic and renal impairment.26, 41 In this case, the decision to 

prescribe non-insulin therapies poses a significant challenge in patients whose ability 

to swallow oral medications is compromised and is also impacted by dietary status to 

avoid medication-associated hypoglycaemia or other adverse effects. However, a trial 

of oral medications is reasonable.26  

 

Metformin is the first line therapy for diabetes and it has been suggested to be 

continued if the gastro-intestinal adverse effects are tolerated, food intake is 

appropriate and renal function is not severely impaired.24, 26, 35, 41  Sulfonylureas are 

also first line when metformin is not tolerated or is contraindicated and are cost-

effective agents. The cautious use of short-acting gliclazide, glipizide or glimepiride is 

advisable particularly in cases of renal and hepatic impairment to avoid 

hypoglycaemia.24, 26, 35, 41 Glimepiride clearance is dual renal and hepatic which makes 

it relatively safer to be used.35 The newer oral anti-diabetic DPP-4 agents have shown 

promising effects in the management of postprandial elevated blood glucose, although 

they are only recommended to be used as dual or triple therapy.29 Some clinical studies 

concluded that combining DPP-4 with metformin showed positive glycaemic control. 

Metformin targets insulin resistance and has modest effects in enhancing GLP-1 

secretion whereas DPP-4 inhibitors addressed postprandial-associated hyperglycaemia. 

Both agents have lower risk margins to causing hypoglycaemia.11, 26, 29, 35 Combining 

DPP-4 inhibitors with sulfonylureas on the other hand, poses higher risk to induce 

medication-related hypoglycaemia.11, 26 GLP-1 agonists are not advisable to be used at 

this stage particularly in patients complaining of abdominal pain and pancreatitis.11  

 

The results of the study seem to be consistent with the existing evidence as discussed 

earlier. Metformin, in its immediate or extended release formula, appeared to be 

widely prescribed for patients with terminal illness. 18% of participants used 

metformin as monotherapy or in combination with other therapeutic classes. Dual and 

triple therapies that consisted of metformin, sulfonylureas, and DPP-4 inhibitors/GLP-

1 agonists, with or without the addition of insulin, are suggested to be intensive and 

overwhelming to achieving tight glycaemic control at this stage. Simple treatment 

regimens will always be preferred to enhance patients’ quality of life rather than 

preventing diabetes-related long-term complications. 
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Minimal BSL monitoring was encouraged in the literature. However, the frequency of 

BSL monitoring is debatable, particularly in patients on insulin therapy. Kindl et al26 

have suggested to reduce the frequency of BSL monitoring to 2-3 times per week if the 

patient is stable and asymptomatic with an acceptable BSL range of 10-15 mmol/L. 

Glucose monitoring was also recommended to be stopped in alert patients regardless if 

they were on oral, insulin therapy, and the presence or absence of corticosteroid 

therapy. One study has proven the controversial disagreement between palliative care 

specialists and diabetalogists on the accepted BSL range in terminal illness,23 where 

palliative care specialists accepted a BSL range of 15-20 mmol/L and diabetologists 

recommended a narrower glycaemic target of 10-15 mmol/L. Another study suggested 

a range of 10-20 mmol/L would be accepted.50   

 

The present study showed that BSL monitoring was regularly conducted across both 

study sites. Acceptable BSL ranges disagree with the literature as they ranged from 4-

15 mmol/L and for one case, the acceptable range was 12-18 mmol/L, which was the 

maximum. BSL monitoring was only ceased in stable patients and continued to be 

taken for those with unstable readings. It was more frequently taken in cases of 

hypoglycaemia unawareness. The range of BSL monitoring was 1-6 times daily. It was 

ceased in 23 cases and in some cases it had been measured until the day of death, with 

a range of 0-30 days prior to death, depending on the readings and patient stability. 

This shows inconsistency with recommendations in the literature. Moreover, a BSL 

target was only identified for seven patients. BSL monitoring can be considered as a 

lifesaving tool in hypoglycaemic or DKA prevention. Frequent BSL monitoring is 

essential particularly in patients with hypoglycaemia unawareness who fail to feel the 

early warning symptoms of hypoglycaemia. Hypoglycaemia unawareness is a 

phenomenon that frequently occurs in patients with repeated exposures to 

hypoglycaemic episodes or those who have had diabetes for a long time. 

Hypoglycaemia in general occurs when blood glucose levels fall to 3.8 mmol/L or less. 

This condition is common in type 1 diabetes but can occur, with lesser frequency in 

type 2 patients, especially for those on insulin therapy. One of the preventive strategies 

that has been proposed is frequent blood glucose monitoring.51 Unless the patient’s 

glycaemic control is stable, BSL monitoring should be continued.  Some would argue 

that the finger-prick test is impractical to conduct in this population. However, findings 

from the present study suggest ease of adaption to finger-prick testing. Only one 
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patient refused BSL monitoring a few times within this study. Additionally, new high 

technology sensor devices have been recently released commercially which make 

blood glucose reading simpler and easier. A recent study supported the effectiveness of 

these devices in improving outcomes in type 1 patients however they were limited due 

to high cost.52 As explained earlier, higher DKA and HHNS incidents occur in patients 

aged 75 years or older. Infections, poor fluids intake, renal impairment, and lack of 

BSL monitoring are all contributing factors which are common in palliative care 

therefore frequent monitoring is required.16, 17  

 

Hyperglycaemia secondary to initiating corticosteroid therapy is common in diabetic 

and non-diabetic individuals. Corticosteroids impair glycaemic control resulting in 

postprandial increased blood sugar due to corticosteroid-induced insulin resistance. 

There is no consensus regarding the best approach to manage corticosteroid-induced 

hyperglycaemia.53 Some researchers have suggested to use insulin for safety and 

efficacy particularly if glucose levels were grossly elevated.53, 54 It is recommended to 

start with low dose short-acting insulin and escalate according to the patient’s need. 

This provides enhanced coverage of postprandial hyperglycaemia. It is possible to add 

long-acting insulin glargine if fasting blood glucose becomes uncontrolled.50 Diabetes 

UK clinical recommendations24 have detailed a proposed management approach. 

Starting with diet control, metformin alone, metformin combined with a DPP-4 

inhibitor, sulfonylurea, or lastly the use of insulin, aiming for BSL range of 6-15 

mmol/L. They suggest that the morning dose of corticosteroid therapy may cause a 

glucose surge later in the afternoon or early evening. This was proposed to be managed 

with sulfonylurea gliclazide in the morning or evening isophane.24  

 

In the present study a total of 11 patients from both sites clearly developed 

corticosteroid-exacerbated hyperglycaemia. Interventions were not consistent with 

evidence and were also different between the study sites. Metformin was started with 

long acting insulin glargine. Dexamethasone was reduced in three patients as 

recommended by the treating specialist and two patients started long acting insulin 

glargine. Two patients started short-acting insulin in accordance with the evidence. 

The last case indicated that the patient self-managed their insulin and corticosteroid 

intake. Again, starting with low dose long-acting insulin seems to be the safest option 

as it is less likely to cause hypoglycaemia if fasting blood glucose in uncontrolled, 
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while pre-prandial ultra-short acting insulin is favoured if postprandial glucose is 

elevated. The dose can be titrated according to BSL readings, amount of carbohydrates 

consumed in the meal and the patient’s response. The addition of metformin, if not 

contraindicated, might be a rational approach to overcome steroid-induced insulin 

resistance and to reduce overall insulin requirements.  

 

The retrospective methodology of data collection exclusive to medical chart review 

is one of the principal limitations of this study. Prospective data from two palliative 

care services were required to understand the nature, the consistency, and magnitude 

of prescribing in a situation of life-limiting illness. There was insufficient sample 

size to show statistically meaningful results for other comparisons. The living status 

for was unknown for 9 (11%) patients and the medical history was incomplete in 14 

(16%) patients at SVPH. While at MAH, the living status was unknown for 27 

(45%) patients. Days from admission to RIP were only identified in 3 (5%) out of 60 

patients. The total number of patients (n=145) from both sites presented with a 

number of comorbidities. These comorbidities included, but were not limited to, 

hypertension, chronic cardiac diseases, CVD, PVD, renal and hepatic diseases, 

morbid obesity, asthma/ COPD, Parkinson’s disease and cognitive/ mental disorders. 

Moreover, some patients suffered from multiple comorbidities. The volume of 

comorbid illnesses at end of life is high and difficult to be clustered. Incomplete 

medical history was also an obstacle and patients were seen by multiple prescribers 

and were frequently referred from one practitioner to another.  Adequate 

documentation of medical history, prescription, monitoring and follow up 

parameters is crucial for a quality assurance study. Findings from the present study 

are limited due to incomplete or lack of required documentation in the patient chart 

records. Glycemic targets could only be identified for a small number of patients. A 

larger sample size may reveal that the variation in the studied parameters observed 

across both study sites may not be a true representation of the existing practice at 

these sites. Further comprehensive prospective research is required to understand the 

best treatment approaches, with additional elaboration on the risks and benefits, the 

nature and magnitude of structured prescribing patterns in palliative care and the 

optimal insulin types and regimens to be used at this stage. The safety and efficacy 

of SGLT2 inhibitors in terminally ill patients requires further evaluation.   
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7 Conclusion 
 

The present study provides comprehensive findings on current prescribing, monitoring 

and follow-up parameters in the management of diabetes in end of life. Diabetes 

management in terminally ill patients is complicated and challenging due to health 

complications associated with diabetes and co-existing comorbidities. The lack of 

evidence based guidelines on the optimal intervention to control diabetes in this patient 

population emphasises the importance of an invidualised therapeutic plan. Patients’ 

needs and values need to be taken into consideration while evaluating the risk-benefit 

profile of the management plan. One of the major goals of management needs to be 

focused on minimal discomfort and adverse drug reactions, while achieving the target 

blood glucose levels. Insulin therapy appears to be the safest and most effective 

approach, taking into account the pharmacodynamics profile of each preparation. 

Blood glucose monitoring can be used as a life-saving tool in patients prone to 

hypoglycaemia or subjective to DKA or HHNS crisis. 

 

The findings from this study may assist in improving clinical and humanistic outcomes 

and/or improving service delivery by guiding decision makers in the management of 

diabetes in end of life.  The findings may further promote rational use of antidiabetic 

medications and monitoring parameters while assessing the risk-benefit profile and 

impact on quality of life of the patient. 
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